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Get the Facts 
Condition 


“*"saymond supplies invaluable information about through boulders, hardpan, etc., to locate elevation “ 
sub-surface conditions beneath a proposed construc- of rock and obtain cores thereof and recovering cored as 
tion site by two methods: | Driving a specially de- samples. The Raymond report includes a complete - 
signed sample spoon into the earth through a guide log of soils encountered, geological classifications, co 
casing and obtaining characteristic samples in what water levels and other pertinent information, includ- Dax 


is practically their actual existing state, and & Boring ing carefully preserved samples. © Undisturbed soil Sta 
samples of 3 to 5-inch diameter may also be obtained Ra 


by Raymond boring methods for Laboratory analysis pik 
where bearing values and probable settlements need , 
to be determined. Since a structure is only as good dive 
as its foundation, such preliminary investigations by | Ploy 
experts are of extreme importance where foundations TVA 
are deep or the project is of a large and permanen! 


character. Your inquiries are invited. Prac 


THE SCOPE OF RAYMOND’S A his « 
includes every recognized type of pile foundation, concrete, o™ Publi 
posite, precast, steel pipe and wood piles. Also caissons and co 
struction involving shore protection, jetties, bridges, 
dams, harbor and river improvements, housing and highwo* Votum 
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lowa State College, '05) has been teach- 
- alma mater since 1913 and has been 
engineering since 1932. Highway engi- 
;s his field of special interest. He is 
president of the Iowa Engineering 
ne is now in his third year as Director, 
\ 
weer, after 27 years of construction ex- 
_ o the U.S. and England, organized in 
10 engineering and contracting company 
he is president He is a charter member 
\. an organizer, director, and past- 
f the A.G.C., and is now chairman of 
truction ore Am. Soc. C.E 


Locner (V.P.I.), 38 years in construc- 
tiot rk, has batt levees on the Mississippi, 
in the Far West, and hydro plants and 
in New York; and has had wide ex- 
in purchasing and installing construction 
eq nt and selecting and organizing person- 
nel. He is secretary of the Construction Divi- 
sion, Am. Soc. C.E 

'25) has been with 


RE .wrence (U. of Kans., 
Previously he had 


Black & Veatch since 1937 
| as state director, in Kansas, for the PWA, 


and still earlier as associate engineer of the 
Kansas State Board of Health and assistant 
professor of civil engineering at the U. of Kans. 


NM. Newmark (Rutgers, 30) has been on the 

* etaff of the University of Illinois Experiment 
Station since 1934. Since 1936 he has been 
engaged, with others, on a cooperative investi- 
gation of reinforced concrete bridge slabs, 
sponsored by the Public Roads Administration 
and the Illinois Division of Highways 

H. S. TuttocKx’s work over a considerable period 
of years has been largely executive For some 
twenty years he has been president of the Mis- 
souri Valley Bridge and Iron Company 

C.D. Vam (U. of Ill, was manager of parks 
and improvements, City and County of Denver, 


for 7 years before becoming State Highway 
Engineer of Colorado in 1930. Earlier work 
included railway and hydraulic engineering 


throughout the West and 6 years as engineer, 
~ublic Utilities Corp., State of Colorado. 

L. B. Roserts has been on mapping expeditions 
in Ethiopia, Chile, and Mongolia, and 1s author 
of a text on topographic mapping He was with 
the 29th Engineers, F., in grades from sec- 
ond lieutenant to major, and served on the 
construction of the New York World's Fair as 
assistant chief engineer 

M. O. Syturaasen (U. of Wash., '13) was city 
engineer of Seattle, 1932-1934, and has since 
conducted his consulting practice in that city. 
Previous work included two years of general 
contracting in Memphis and 15 years on design 
of large buildings of all types in the Northwest. 

Dantet R. Nerve (Carnegie Tech., '21) spent several 
years as a mining engineer in the Southwest and 
in Ecuador, and was for a while with the Missouri 
State Highway Department. Since 1930 he 
has been with the U.S. Engineer Department in 
Kansas City. He is now engaged in design of 
river control structures and in safety promotion. 


L. P. Haren, after two years of miscellaneous sani- 
tary engineering work, was for five years a re- 
search fellow at Harvard, investigating the 
fundamentals of fluid flow through packed 
columns. In the past four years, with TVA, his 
luties have included evaluation of occupational 
disease hazards and design of control systems 

ON. Froyp (U. of Tenn., 1905) is frequently em- 
ployed by contracting firms to help prepare bids 
on large dams and to advise on construction 


plant and operation. He is a consultant for 
TVA and for the U.S. Army Engineers on Sardis, 
Wappapello, and other dams. From 1911 to 


1922 he was with Morgan Engineering Co., most 
of the time on Miami Conserv ancy District 
wok Since then he has been mainly in private 


practice 


Wittam S. Wacker (M.S. in C.E., Carnegie Tech., 
35) took most of his college work at night, while 
holding various engineering positions. Before 
his engagement with Pittsburgh's chamber of 
commerce he had been with its department of 
pubic works and its planning commission, and 
with the state highway department and the 
US. Engineer Office 
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gineers may argue. 


on Publications. 


NE of the most precious rights of the United 
States citizen is his liberty to speak his mind. 
In his exercise of this right the civil engineer 
has an agency organized, not only to defend his privilege 
as applied to opinion in the civil engineering field, but to 
encourage him to exercise it. That agency is the So- 
ciety's TRANSACTIONS. So important is this liberty to 
the central purpose of the Society that free and full dis- 
cussion of technical papers in PROCEEDINGS is a constant 
concern of the Committee on Publications. 

Guidance Needed.~Like every other privilege in a 
democracy, the right of discussion is limited by prin- 
ciples of expediency and by financial restrictions. In 
fairness to all discussers alike and for guidance of the 
editors, the Committee has had to establish certain rules. 
_Itis only natural perhaps that these principles some- 
times appear to contributors as unreasonable restric- 
tions, as an attempt to hamper or throttle the free flow 
ot valuable ideas. An author is usually convinced 
and rightly so—that his thoughts are important, even 
indispensable. The Committee’s concern is frequently 
hot so much with the value of the discussion, which is 
usually taken for granted, as it is with its applicability. 
The ideas here outlined, therefore, are intended to throw 
light on the principles and reasoning on and around 
which the policies of the Committee on Publications 
have been developed over many years. 


Discuss: nls Open.~An original paper, in PROCEED- 

NG he 

+ », IS the expression of the opinion of a single person— 

author. If the official final publication in TRANSAC- 
ONS, wit! 


ll discussion and closing discussion, fails to 
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Freedom to ‘ 


Open Discussion in “Proceedings” to Be Tempered with Logical Principles 
By T. R. Aco, M. Am. Soc. C.E. 


CHAIRMAN OF THE Society's COMMITTEE ON PUBLICATIONS 


hing to Think 
About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


‘Talk Back” 


OCIETY publications are an open forum 
in which potentially sixteen thousand en- 
To keep the record straight, 
certain forensic rules, not always understood by 
the debaters, are established by the Committee 
In order that moot questions 
may be clarified, the Committee has authorized 
this statement by its chairman. 


record the mass opinion of all qualified persons in the 
entire membership, it is the fault of all those members 
who missed their opportunity to ‘‘talk back.” 

Herein lies a distinction between these two publica- 
tions that often is not appreciated by the busy member, 
who is apt to conclude that TRANSACTIONS is merely a 
second printing of Society papers. But it is more than 
that—TRANSACTIONS could not exist without PROCEED- 
INGS. What is still more, TRANSACTIONS, the final ob- 
jective to which all the preceding steps lead, is the only 
excuse for the existence of PROCEEDINGS. 

The essential distinction lies in this very item of 
discussion. As its name implies, PROCEEDINGS is a 
publication that is alive and developing. This advance- 
ment is largely by discussion. Only as discussion is 
free and apropos can an idea presented in PROCEEDINGS 
be considered as crystallized into accepted engineering 
thought. Then it is complete, and then only can it 
qualify as a part of TRANSACTIONS—something that has 
been finished. 


A Duty as Well as a Privilege-~When a paper reaches 
TRANSACTIONS, therefore, every reader has a right to 
assume that all dissenters have recorded the basis of their 
dissent and that therefore the final product contains the 
ingredients for determining what Society members 
(young and old) think about the subject under discussion. 
Doubtless this privilege is sometimes disregarded. A 
member qualified to discuss or criticize may be busy, 
or bashful, or oversensitive to the fear that someone 
may think he is trying to ‘break into print."’ Perhaps 
personal considerations may dissuade; even his em- 
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ployer may frown on it for purely commercial reasons, 
possibly fearful of some untoward effect or ‘‘comeback.” 

But the fact remains that discussion is more than a 
privilege—it is a duty, to the Society and to the profes- 
sion as well. Furthermore, each member on joining 
the Society undertakes to give the profession the benefit 
of his technical knowledge. All these factors and, in 
fact, every consideration tend to encourage the widest 
discussion. 

Room at a Premium.~Since many members and some 
non-members recognize this duty, hundreds of discus- 
sions are received by the Society yearly. The number 
tends to increase. In order to make the necessary room, 
the Committee on Publications has continuously en- 
deavored to condense papers. In this way, while less 
room is allotted to papers, at the same time more papers 
can be accommodated. But added papers only in- 
crease the number of discussions, tending to nullify the 
saving, so that even with more room available, the rela- 
tive demand for space for discussions continues unabated. 
And they are most welcome! 

But it is inevitable that some of these come short of the 
high standards set for printed comments, in the same 
way that many a submitted paper fails to measure up 
to the necessary standards for acceptance. That is, 
in spite of the desirability of discussion, a contribution 
occasionally does not qualify—it has to be modified by 
the writer, or else declined. 

A Positive Standard.~ What, then, is the answer to the 
occasionally disgruntled contributor who feels that his 
discussion has been unjustly rejected or edited—that is, 
“‘censored”’? 

To avoid a negative emphasis, it may be stated that 
the Society always prints a discussion in which it is ap- 
parent that the writer sincerely desires to assist the pro- 
fession in appraising the paper under discussion. This 
does not mean that he may dismiss the general subject, 
and instead write what amounts in effect to an addition 
to the main paper. The selection of “‘main paper” 
material is a task for which the Committee on Publica- 
tions assumes sole responsibility, and considerable time 
is spent reviewing the appraisals of experts before it 
decides to allot a definite space to a definite subject. 

Guiding Policies Are Simple.~From time to time the 
Committee has taken pains to explain, by articles in 
Crvit ENGINEERING, its aims as applied to discussers. 
The cardinal principles may be summarized as follows: 

1. The contributor must write in the form of a dis- 
cusser and not of an author. If his contribution deals 
with a method to displace the one under discussion (the 
argument being that his “method” is superior), it 
should be presented for consideration as a separate paper. 
The discusser must honor the scope of discussion as de- 
fined by the original paper—in other words, he must 
stay within the same limitations of subject matter as 
those to which the author confined himself. 

Obviously the Committee would hesitate to accept a 
main paper treating a subject already under discus- 
sion, at least until after considerable intervening time 
had elapsed, if at all. Therefore it usually proves ad- 
visable to adjust worthwhile ideas as a discussion of a 
current paper rather than to hold them for the doubt- 
ful possibility of later use in an independent manuscript. 
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2. Discussers must be neutral—they may not deal 
in personalities. That is, they may not discuss the 
person of an author—or any other person, for that 
matter——but only the paper itself. Even allusions that 
might be construed as belittling to any engineer are 
taboo. Criticism must rest on a technical foundation 
rather than on any question of personal ability. 

3. Editors are instructed to minimize or delete mate. 
rial readily available elsewhere, including quotations, 
A discusser’s original views are probably valuable; some 
one else’s opinions, especially if they are already in print, 
can be omitted. This is a matter of simple economy. 
In addition, it is a question of appearance, since excessive 
quoted material, required to be printed in solid format, 
creates an unpleasant reaction in the reader. 

4. Contributors may not advocate special interests, 
in an advertising sense, or seem to do so. Unless the 
discussion is objective, is analytical without appearing 
critical, and is disinterested, it falls under the weight 
of its own character. Furthermore, the Society cannot 
afford to give publicity to any views that smack of 
commercialism. 

Eyes on the Main Issue.~What, then, is the guiding 
principle by which the discusser may gage in advance 
the validity of his discussion? Basically, he must at- 
tune his contribution explicitly to the author’s conten- 
tions, arguments, proofs, and data. No matter how 
valuable the contributor’s views on the same general 
subject, they do not rate publication unless they are re- 
lated immediately and by reference to stated parts of the 
original paper. These same relationships hold in ordi- 
nary parliamentary procedure. In other words, the pri- 
mary objective is not to collect all possible views no mat- 
ter how worthy, but to reinforce, disprove, or clarify the 
author’s thesis—that is the “subject before the house” 
and that only is open for comment. 

This is a society of civil engineers and as such it may 
legitimately disseminate material relating directly or 
broadly to that profession. Any statement that borders 
on the personal has no place in a technical paper. Simi 
larly the TRANSACTIONS cannot be considered by any 
stretch of the imagination as suitable for the dissemina- 
tion of political or social philosophies. 


Discussion to Be Tied In.~This does not mean to say 
that experiences or deductions parallel or similar to those 
in the paper are ipso facto ruled out of discussion. But 
it does mean that such auxiliary matters must be ob 
viously and directly related, by specific reference, to the 
original. The Committee is liberal in interpreting this 
requirement, while at the same time it is adamant in 
insisting that the principle is rational and proper. 

The reasons for the foregoing must be self-evident 
There are other, more or less minor, considerations 
but what has been said will indicate a consistent deter 
mination on the part of the Committee on Publications 
administer its allotted funds with the greatest possible 
prudence, and to select, with discriminating care, the 
best there is in the overwhelming mass of written mat 
rial available. The attitude toward discussers 5 * 
liberal one because discussion is acutely essential & t 
life of PRocEEDINGS and to the principle that, in 
place at least, the civil engineer is accorded his long: 
standing privilege—a free right to ‘talk bach 
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Safety Pays Dividends 


Cost of Carelessness on Construction Runs High for Both Contractor and Worker 
By Joun W. Cowper, M. Am. Soc. C.E. 


Presipent, THE Joun W. Cowper Company, Inc., Burravo, N.Y. 
and Harry O. Locuer, M. Am. Soc. C.E. 


SECRETARY-TREASURER, THE NATIONAL AsSOcIATION oF River AND Harsor Contractors, New York, N.Y. 


ROM ancient times to the y ifines first-line 


present, an amazing evolution 


battleships would ticularly in these times when com- 


cost no more than the injuries sus- petition is probably the closest ever 


in construction, design, ma- tained by construction workers in a known, and the margin of profit (if 


terials, and methods, has taken single year. And at least 95% of all any) is extremely slim. 


place. Skyscrapers, tunnels, cais- these accidents are due to carelessness, Any superintendent or foreman 
sons, dams, bridges of long span and say Messrs. Cowper and Locher. Since who is making a bad accident record 


great height—all these have made it ‘talking about 


accident prevention should be investigated. The safety 


necessary to introduce highly mech- doesn’t impress most of us,” they talk of his men is as much a part of his 
anized equipment for rapid and mostly about actual accidents instead— work as is how many cars they put 
economical erection. All changes ‘accidents that should not have occurred.”” in the dump, how many tons of 
have brought about greater hazards Their article should be on the ‘‘must” list steel they set, or how many yards 
to workmen, as well as to property. of every construction man, from gang of concrete they get in. Every 

Has safety in construction kept foreman to chief engineer. foreman should be made to realize 


pace with this progress? Apparently 
not. And in failing to do so, construction men may be 
charged with negligence, lack of humaneness, and with 
economic waste. After many years of experience and 
alter witnessing hundreds of accidents, from mashed 
hands and feet to severe maimings and fatalities, it is our 
considered belief that at least 95% of all accidents are due 
to carelessness—carelessness in safety measures, or care- 
lessness of men in looking out for themselves. Both of 
these factors require thought and study. Besides the 
social tragedy that follows in the wake of most serious 
or fatal accidents, there are always economic losses, 
sometimes running into thousands of dollars. The cost 
ol construction accidents is a tremendous burden. Even 
in 1938, a year considerably below normal in construction 
activity, the cost was close to $100,000,000 in losses for 
injuries —and this figure takes no account of the losses to 
the injured in time not covered by compensation, or of 
medical expenses, or damage to equipment and property. 
Though the accident situation is largely in the hands 
of superintendents, foremen, and other ‘‘outside’”’ men 
in authority, the real incentive to safety measures must 
originate with, and be the rule of, the head officer. The 
teal must first become safety-minded himself and pass 


this attitude down through his staff, all the way down, 


Keeping it live with unfailing vigilance. He must 
Press it home to everyone by criticizing bad planning, 
“s by mplimenting and encouraging those under 
bead ah, aes ods that have proved safe. The directing 
- iw watch accident records as he watches con- 
and finance, because safety plays an im- 
ae we | n costs and finance. The accident record 


avily in the profit and loss account—par- 


that accidents are costs—costs that 
sometimes make a job show a loss. Insurance is rarely 
complete protection, either when carried by a company 
or by the contractor himself. And there are lots of 
shocks that no amount of insurance money can heal. 
Making construction work as safe as possible is, of 
course, the best method of preventing accidents. Again, 
superintendents, foremen, and mechanical men are the 
ones most responsible for safety measures; they should 
do the thinking and looking ahead. 


A Movinc JoB WHERE CAREFUL TESTING OF TEMPORARY STRUC- 
TURE AND THOROUGH DRILLING OF THE CREW Parip DIVIDENDS 


Entirely Without Incident, the Old Calvert Street Bridge in 
Washington, D.C., Was Shifted Bodily 80 Ft to the Side, a Few 
Years Ago, to Make Way for a New Structure 


= 
leal | 
the 
hat _ 
are Sy | 
tion 
Ons. 
ome 
rint, 
my. 
sive : 
mat, 
rests, 
$51 | 


A CLose-Up or THE CALVERT StREET BRIDGE-MOVING OPERATION 
Cables and Steel Rollers in Place for the Move 


One of the best accident preventives is ‘‘good house- 
keeping,’ or keeping the job or project in a clean, orderly 
condition. Particular care should be taken not to have 
boards scattered about with protruding nails. These 
cause many accidents and, if not given immediate atten- 
tion, result in serious infections. Another seemingly 
small matter but one that gives much trouble, is injury 
to the eyes. Hard, abrasive, and sharp particles getting 
into the eyes result in many serious and costly after- 


effects. In working where this danger is at all probable, 
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and youngsters will miss him just as much. Because an 
individual contract job is temporary is no reason what. 
ever for not properly protecting workers. Not to do so 
adds to social misfortune and runs costs up to sometimes 
ruinous amounts. 

Simply talking about accident prevention does not 
impress most of us. But when one sees a man maimed 
or killed, a vivid and lasting impression is made upon 
one’smind. Itis not forgotten; usually a genuine resolve 
is made to do something about accidents, and something 
is done. With this thought in mind, we shall tell in detgjj 
about some accidents that should not have occurred 

On one occasion a stiff-leg derrick, with 12 by 12-jn 
wood back legs and sills, erected on the top of a 10-story 
building for use in erecting a building on adjoining 
property, fell because one of the wooden back legs broke. 
Fortunately, no one was killed, but several were hurt and 
considerable property damage was done. This derrick 
and all its parts had been carefully inspected before erec- 
tion, but because of its having been painted with a heavy 
coat of red lead, no defects were visible, nor did the usual 
sounding methods of timber show any. After the timber 
broke, it was discovered that there was quite a serious 
interior rot. Although the defective area on the surface 
was very small, it would have been sufficient to condemn 
the member had it not been hidden by the coating of red 
paint. Lumber, particularly timbers used in temporary 
construction, should never be painted. 

Dangerous places must be made as safe as possible 
both to protect thoughtless men and to protect thought 
ful men who know they are in a dangerous place and can 
not give full thought to what they are doing on that ac 
count. On a certain hydraulic-fill dam, the material was 


protective goggles should be worn. Another hazard  sluiced to the site through wood flumes built on high \ 
which has come much to the front in recent years—-we trestles. The trestle and flume timber was sawed locally t 
have heard so much about it that it seems unnecessary it was not first-class material. In spite of careful inspec 
to mention it more than briefly—is exposure to rock dust, _ tion, a bad stringer would sometimes be used. Sometimes t 
which results in silicosis. In many states the laws cover- when the flume became clogged and overloaded, one or c 
ing silicosis are so rigid and the penalties so great in case more 12-ft sections of trestle and flume would go down 0 
of its development that very few insurance companies Several men were 0 
will cover the risk. Where this danger exists, all pre- severely injured ir 

ventive measures known should be taken advantage of. by these acci- 
Genuine silicosis is a grim reaper. dents. In topping CI 
Careful and safe planning of all temporary work is out the dam, it m 
highly important. A few years ago, a steel viaduct con- became necessary sella r 
structed in IS91, 750 ft long, 135 ft high, with a dead to build a double- Biya ty, 44 I 
weight of about 1,600 tons, was moved in a parallel posi- deck trestle over : an, Tey B 
tion a distance of SO ft to serve as a detour while con- 80 ft high, with Se 
structing a new reinforced concrete arch structure. the 3 by 3-ft 7 
Several weeks were consumed in planning and construct- flume on top of it. thi 
ing a temporary structure on which to move this bridge, It was a spindling- _ 
all done with the greatest care and testing. When the looking structure. pri 
moving of the structure was started, about two hours’ The flume tenders tru 
were taken to move the first 5 ft, for the purpose of did not relish the 
thoroughly organizing and drilling the moving crew in its working up there, ’ 
duties. The structure was moved the other 75ftinless and they could art 
than five hours, with the result that there was not even not be blamed. If the 
a scratched finger and, to the amazement—and disap- they happened to = 

pointment—of thousands of spectators, the structure did be on a section 
not fall over in moving. Six and eight-story buildings that went down, | 
have been moved without accident or injury, because of there was little 
the same meticulous care in planning and organizing. chance of their ee 
a 


escaping fatal in- 
jury. They were 
inclined to play 
safe and hang 
back toward the 
ends of the trestle. 
This increased the 
possibility of the 


Some think that, on account of the temporary nature 
of a construction job, just any old safety measures, or 
none at all, may be all right. They are all wrong! When 
a contractor is doing work continuously, his business can 
be considered as permanent as any permanently located 
industrial business, and his safety measures and policies 
should be no different. A man killed on a contract job 
is just as dead as one killed in a steel mill—and his wife 
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~ t] s clogging, as the men were 
5 ‘rung along as they should be 
» things in order. One day 
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nerintendent heard one flume 
say to another, “If I knew 
id running board would stay 


Limes 


= up. even if the trestle did go down, 
upon | wouldn’t feel so skittish up here. 
solve rhis remark gave birth to an idea 
thing which resulted in resting the top 
detail cross-braces of the flume, and the 
d running board and hand rail which 
12-in. they supported, on two 3/,-in. 
story cables suspended from high bents 
ining to each end of the trestle. This 
warty device gave the men a feeling of 
rt and complete safety; they attended to 
errick their work properly and there were 
> erec- no further clogs or breaks. 
heavy On another job, timber lining 
presse. was being removed from a tunnel 


that was to be relined with con- 
crete. The wall plates were sawed 
at certain places and several sec- 
tions of segments and lagging 
pulled down with a cable from a hoisting engine set 
several hundred feet back. One day a bad cave-in fol- 


timber 
serious 
surface 
ndemn 

of red 


= lowed the falling timber, killing two men and almost 
site blocking the tunnel to the normal roof. As the work 
ought was supposed not to interfere with traffic, the track had 
ad can to be cleared as quickly as possible. However, a desultory 
hat ac falling of rock kept up, and the men were afraid to work 
ol was under it. Finally two bulkheads of 12 by 12-in. timbers 
nm high were built across each of two flat cars, one about 8 ft from 
locally the front end of the cars and the other about 16 ft back 
inspec of the first. On top of these were laid 12 by 12-in. tim- 
netimes bers about 30 ft long, projecting over the front end of the 
one of carsGior7ft. Themen worked under this projection with- 
\ down out fear, loading the stone on to the end of the car. When 


one was loaded, it was pulled out and the other shoved 
in. The fall was speedily cleaned up, no one being hurt. 

A contractor’s loaded truck once stalled on a railroad 
crossing, derailing a locomotive and part of a train. Two 
men were killed and large property damage resulted. 
fhe contractor was ruined. Why did this happen? 
fhrough carelessness and thoughtlessness. Where? 
Everywhere. The truck was overloaded. It had been 
sent out that morning with a motor not running smoothly. 
lhe driver knew the crossing was a dangerous one and 
that trains passed frequently; yet he limped up to the 
crossing with a sputtering motor and a big overload. No 
prudence had been shown anywhere from the time the 
truck had left the yard until it was demolished. Such is 
the history of many accidents—no prudence anywhere! 
‘Superintendents and foremen must constantly keep 
alter men to keep in the clear; to use their heads. And 
they must constantly seek ways to throw about them as 
many protective measures as possible. 


THE MISSING FISH-PLATE BOLT 


laking foolish chances causes many entirely unneces- 

‘ary accidents. Nothing was ever more true than ‘“‘haste 

makes waste.” A locomotive crane was being moved 

“across a partly filled canal on a temporary fill. There 

Was about S ft of water on each side of it. Three 20-in. 

Credge pipes, buried about 3 ft, passed through the fill. 

For moving, 12-ft lengths of rails were spiked to 8 by 12- 

Vorkm ieee | and overlapped them a foot or so at the 
6 ar ‘, to make the joint. Before moving up, the 


mts wore made secure with fish plates with a bolt in 


A Pure WATER PLANT FOR CONSTRUCTION JoRS 
An Adequate Supply of Good Water Is as Much 
a Factor in Construction Safety as 
Are Safeguards Against 
Physical Injury 
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each rail. When the crane was near 
the center of the fill and ready to 
make a move, a fish-plate bolt rolled 
down the bank into the water. It 
happened that there were no extra 
ones on the machine. (Detail!) 
“We'll take a chance,” said the 
foreman to the runner, ‘‘Try her.” 
He did. When the front truck hit 
the joint with a bolt on only one 
side of it, instead of going over 
the joint, it shoved this rail and 
timber ahead out of place. The 
truck dropped down into the soft 
fill and on down through the dredge 
pipes. In about 30 seconds the 
crane was lying on its side in the 
mud and water, half out of sight— 
all on account of not having one 
by 3'/e-in. bolt. Too much 
hurry costs money almost every 
time. Usually, too, tragedy fol- 
lows in its wake. 

On another occasion a 2'/-yd 
railroad-type shovel had been 
rigged as a dragline with a 60-ft boom, to do bank slop- 
ing on a canal job. It worked from a track laid along 
the canal. On windy days, it was difficult to keep the 
boom from whipping around—the swinging mechanism 
was not designed for 60-ft booms. Provided the jacks 
were set, there was no particular danger if the boom did 
get away. As a safety measure, when moving, the 
bucket was ordinarly left on the ground with the hoist line 
kept taut until the move was completed and jacks reset. 
One morning the shovel had to be moved across a 60-ft 
trestle about 12 ft high, which crossed a stream flowing 
into the canal. A stiff wind was blowing against the 
front of the machine. A move placed the shovel fully 
on the trestle. When ready to move back, instead of 
leaving the bucket on the ground straight out in front 
and playing out the drag and hoist lines, the operator 
picked up the bucket and started to move. With the 
jacks up and the bucket in the air, a gust of wind hit 
the boom; the operator could not hold it; he lost his 
head and forgot to drop the bucket. In a few seconds, 
the boom had swung around far enough to upset the 
shovel into the creek below, badly damaging it and 
seriously injuring and scalding the operator. For some 
unknown reason he ‘‘took a chance’’ and lost! 

This is a strange quirk in some men—they have a sort 
of urge to ‘‘take achance.’’ The trait is sometimes found 
in the most capable men. But too often it causes serious 
or fatal accidents and costs a lot of money. Men who 
take chances on losing weeks and thousands of dollars, in 
trying to save a few hours and a few dollars, should be 
stepped on. The odds are stacked high against them. If 
they win, it isn’t much; if they lose, it may be calamitous. 
Such procedure is almost always bad judgment, paid for 
with social tragedy and money that could have been saved. 

Timber was being unloaded from a work train along 
the main line. Everybody was in a hurry; the timber 
was shoved off, ‘‘any old way,”’ to get rid of it quickly, 
and as long as it cleared the work train it was left where 
it fell. One morning, after several cars had been un- 
loaded and the work train moved out, the foreman stood 
on the pile trying to make a record of it. A through train 
passed and the end of a wide car struck a projecting 12 by 
12. Ina flash, the foreman was in the midst of a moving, 
twisting pile of heavy timbers. He was maimed for life. 
Orderliness and care in piling the timber, or care by the 
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PICTORIAL REMINDERS LIKE THESE NATIONAL SAFETY CoUNCIL POSTERS PLAY 
A Bic Parr in ReEpucING ACCIDENTS ON CONSTRUCTION 


foreman in keeping back out of such possible danger, 
would have prevented this accident. Once again: It 
is a safe statement that thoughtlessness is the cause of 
most accidents 

Six-yard skips, loaded with stone, were being unloaded 
from railroad cars by a cableway which passed over the 
track. A foreman, a bright and usually alert man, stood 
between the skip to be hoisted and the one next toit. He 
failed to notice that the hooked-up skip was not plumb 
with the cableway carriage overhead. He gave the 
signal to hoist. As the heavy skip cleared the floor of the 
car, it swing plumb and crushed him to death against the 
adjoining skip. Another usually clear-headed foreman 
instructed several men to put a long heavy chain around 
a 3-yd stone to be hoisted out of an excavation. When 
the big stone was 4 or 5 ft in the air, the chain slipped 
off and the 20-Ib hook, like the cracker on the end of a 
whip, struck the foreman on the head, killing him 
instantly. He should have stood back several feet farther 
than the chain was long. It had often slipped off before. 

As thoughtlessness causes most accidents, men should 
be taught to think. Then too, alert, clear-headed men 
should think for those under them. Some men have the 
“feel” of danger; some do not. There are many men who 
always seem to step into trouble rather than away from 
it. The way should be made as safe as possible for them 
in both directions—that is, make dangerous places as 
safe as possible, and make it easy to get away if some- 
thing starts to go. It should be remembered that men 
react differently and that certain men are not fit for cer- 
tain places. ‘‘Put him somewhere else,’’ a tunnel foreman 
told a superintendent, about an apparently ill-fated man. 
“IT can't spend all my time keeping that fellow from kill- 
ing himself.’’ The man was put on outside work and 
got along all right. 

“IT consider it a black mark against me when one of 
my men gets hurt,’’ thissame foreman said. Here really 
is the crux of the accident situation. When the men in 
charge of other men and responsible for their welfare con- 
sider an accident a reflection upon them—unless they are 
entirely blameless—one is as near to an accident-proof 
job as it is possible to be. Thoughtful men must provide 
safety measures for, and look out for men who are less 
thoughtful, or who cannot be thinking about their safety 
all the time. Make them feel safe; first, it is laudable 


KEEP ALL LOOSE MATERIAL 
WELL BACK FROM THE EDGE 


SAFETY 


humaneness, and second, it is a good 
investment. 
On large work, it is desirable to have a 
well-equipped clinic for first-aid treat- 
ment, with a qualified nurse or a doctor 
in charge; and every accident, no matter 
how minor, should be treated and ob. 
served until entirely cured. Ona project 
with a payroll of about $400,000 the 
medical cost per case was reduced in this 
manner from $13.87 to $7.66; and the 
total cost of 596 cases treated (including 
compensation, medical attention, and 
legal costs) was reduced to an average of 
$24.55 per accident from a previous cost, 
without clinic, of $63.00. 
In addition to the saving in cost, there 
is a saving to the employee in the matter 
of lost time and consequent loss of wages, 
due to accidents. Out of 596 cases, there 
were only 50 cases of lost time, the average 
cost of which wa8 only $148 each. After 
all, the employee is probably the greatest 
loser because, under even the most liberal 
laws, he loses a week with no pay and, 
after the pay starts, the maximum he can receive is 
two-thirds of his average wage. 
The cost of compensation, in accident insurance, is 
high. On construction it averages fully 10% on the pay- 
rolls, and in some cases (such as steel] erection) it is 53°). 
Good records are rewarded by a reduction in this rate, 
whereas bad records result in a penalty. One large con- 
struction company, over a period of five years, reduced 
its insurance cost from an 11% penalty on the base rate 
to a 35% credit and, in the year 1939, on the amount of 
work done, this resulted in a saving in the insurance 
premium of over $40,000, or about 1% on the gross 
amount of work done in that year. Probably a like 
amount was saved to the employees in the difference be 
tween their full-time wages and what they might have 
received in compensation if they had had an accident—to 
say nothing of the saving in the suffering of the in 
jured. 
One of the authors, the head of his organization, makes 
it his duty to see personally that accident prevention 1s 
watched carefully. He insists that every accident report 


shall cross his desk, and whenever a report reveals care P 
lessness or unsafe practices he personally corrects those t 
at fault. The psychological effect of this is great; ever) C 
employee knows that the “old man’’ is watching this 
particular phase of the work as carefully as he watches a 
other things that might seem to be more important. He T 
has found that this method is one of the best accident Si 
prevention measures, and has proved that it is highly e 
profitable. 

We repeat, if the head of the organization is watchful t! 
and makes it known to all employees that ‘‘Safety First th 
is no catch phrase but a solemn order to be constantly ob th 
served, much can be accomplished in accident prevention de 
and saving of life. We believe that the safety question re 
is one that supervising engineers should take into con su 
sideration, not in asmall or petty way but asa major mat an 
ter of policy. They should help wholeheartedly in seems 
that safety measures are carried out on their work. We ve 
earnestly emphasize the importance of accident preve" qu 
tion both from the economical standpoint and the hu | 
mane one. Let us plan to save men, for themselves a8 

I 


their families; let us protect their earning pov 
short, let us plan to salvage more out of the hus 
and tragedy of construction accidents. 
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A New Water Supply for Wichita, Kans. 


Shallow Wells Abandoned in Favor of a More Potable Source 
By R. E. 


LAWRENCE 


AssociaTE MemBer AMERICAN Society or Civit ENGINEERS 
AssociATE ENGINEER, BLACK AND Veatcn, Kansas City, Mo. 


NLIKE most water supply 
| | developments of recent years 


WENT Y-FIVE deep wells and 33 cause encroachment from Arkansas 
miles of pipe line, just finished, River underflow. 


the new supply for the city provide a complete new water supply for 5. The effect of other possible 
of Wichita, Kans., is not required the city of Wichita, Kans. Mr. Lawrence contaminating influences, including 
to relieve a water shortage. Onthe here describes the extensive program possible contaminations by salt 


contrary, the city is abandoning an of exploration that preceded the final water from the Burrton oil field. 


abundant supply which is cheaply Jocating of the wells, and discusses 


In 1937, a detailed investigation 


produced, in favor of a less mineral- briefly the design of the wells themselves of the Equus Bed area was started 


ized and more potable source. 


and the results of the pumping tests. The by the U.S. Geological Survey, the 


The present supply is taken from article is an abridgment of his paper Kansas Geological Survey, and the 
a group of shallow wells penetrating presented before the Sanitary Engineer- Kansas Board of Health. The first 
the underflow of the Arkansas and ing Division at the 1940 Spring Meeting work consisted of the periodical 


Little Arkansas rivers. This water of the Society in Kansas City. 


is free from turbidity, but its chemi- 

cal quality reflects in general the chemical quality of the 
water in the Arkansas River. As shown by the following 
data from analyses over a 10-year period, it is highly min- 
eralized and contains excessive quantities of chlorides: 


HARDNESS, PPM 


CHLORIDES, TOTAL 
Total Carbonate Non-Carbonate PPM SOLIDs, PPM 
373 182 165 426 1,235 
to to to to to 
i75 210 271 630 1,603 


The concern that both the city and the water com- 
pany have felt for many years regarding the quality of 
the supply is reflected in the ordinance granting the cur- 
rent franchise to the Wichita Water Company. Section 
7 of this ordinance provides as follows: ‘Should the City 
of Wichita hereafter elect to develop a softer, more 
satisfactory water supply and to pipe the same to the 
plant of the Grantee, then the Grantee shall distribute 
said supply . . . reserving so much of its present well 
system ior emergency use as may be advisable and 
necessary. 

The present project for the development of a softer 
and more potable supply from the Equus Beds has been 
under consideration for a number of years. These beds, 
covering an area of approximately 1,000 sq miles (Fig. 
la), are known to be a remarkable aquifer, and have 
already been utilized by a number of municipalities. 
The strata composing them are alternating layers of 
sand and clay, underlain by a heavy layer of gravel which 
everywhere contains an abundance of water. 

Rainfall over the area averages about 30 in. per year, 
the slope of the surface is relatively flat, and much of 
the area presents favorable conditions for recharge. All 
these facts led to the conclusion that the beds could be 
developed to produce enough water to serve the future 
requirements of the city of Wichita. Before undertaking 
such a project, however, it was necessary to ascertain 
among other things the following: 

(he most advantageous points at which to de- 


vel i extensive supply of the required quantity and 
quality 


-. ‘he direction and rate of ground-water movement. 
» The effect of the Little Arkansas River on the 
groun ter table. 

degree and extent to which the depression 
ind-water table in the Equus Bed area may 


measurement of depth to water level 

in several wells, and the measure- 
ment, at least once, of several hundred wells, for the 
purpose of constructing a water-table contour map. 
Early in 1938 the scope of the investigation was increased 
and the city of Wichita appropriated funds to match 
those of the other cooperating agencies. In July 1938 
contracts were awarded for a number of cable-tool test 
wells, and this work was started under the supervision of 
field representatives of the U.S.G.S. 

In July 1938, also, the city of Wichita filed with the 
Public Works Administration an application for a grant 
to aid in the development of a new water supply and the 
construction of the necessary pipe lines and appurtenant 
structures to convey the water to the city. The esti- 
mated cost of the project was $2,425,000, of which 
$1,091,250 was requested from the PWA by way of 
grant. With the filing of this application it was possible 
to plan the investigational work of the U.S.G.S. in 
order to cover first the area from which it was proposed 
to develop the new city supply. In the course of these 
investigations a total of 19 cable-tool test wells were 
constructed, and some 84 driven test wells completed. 

The cable-tool wells were cased full depth, and the 
thickness of each stratum was carefully logged. Samples 
of the material penetrated were preserved for mechanical 
analysis. In order 
to secure accurate 
water samples from 
the various forma- 
tions, a pneumatic 
packer was devised 
which could be in- 
serted between the 
well casing and an 
inner pump line, to 
permit sampling at 
any depth as the 
drilling progressed. 
All samples were ana- 
lyzed by the Water 
and Sewage Labora- 
tory of the Kansas 
Board of Health. 
After the cable-tool 

wells had been drilled 
full depth to shale, 
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OTARY DRILLING EQUIPMENT FOR THE MAIN SUPPLY WELLS 
R D Equu M SupPLy WELI 


Top and Lower Right, General Views of the Rig; Lower Left, 
the Rotary Bit and Reamer 


the casings were withdrawn and from one to three 1'/,-in. 
pipes were left in place to various depths to serve as ob- 
servation wells and to permit periodic sampling. 

In September 1938, the city’s application for a grant 
was approved by the PWA. As a condition of the grant, 
it was necessary that work on the project be started by 
November 18 of that year and completed by May 15, 
1940. It was also necessary that the city present proof 
and secure prior approval of the adequacy of the pro- 
posed new water supply from the standpoint of quantity 
and quality. 

FORTY ROTARY TEST WELLS DRILLED 


In order to supplement the exploratory work already 
in progress, a construction contract under the PWA pro}- 
ect was awarded for test drilling. Under this contract 
40 rotary test wells were drilled at prospective per- 
manent well locations. The data obtained from the 
rotary drilling, while perhaps not as accurate as that ob- 
tained from the cable-tool wells, made it possible to log 
the formations accurately and to secure samples of the 
various sand and gravel formations for mechanical an- 
alysis. The principal advantage of the rotary testing was 
the speed with which the test wells could be completed. 

Logs of the various wells show that the water-bearing 
and interspersed clay formations do not occur at uniform 
depths. Rather it is apparent that the entire beds are 
of alluvial origin, with clay lenses and sand and gravel 
beds of varying thickness all more or less interconnected. 
The depth to shale varies from approximately 150 ft 
to approximately 260 ft, and in all test wells the static 
level of the ground water was within a few feet of the 
surface of the ground. 

A water-table contour map of the area, prepared by 
the U.S. Geological Survey, indicates that the slope of 
the ground-water table is approximately 5.25 ft per mile 
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from northwest to southeast—about the same as the 
slope of the ground surface. Of greater significance 
however, is the fact that the Arkansas River js Ap- 
parently stable under normal conditions with respect to 
the ground-water table. In other words, the Arkansas 
River under normal conditions neither drains the Equys 
Beds nor discharges water into them. This hypothesis 
was confirmed by water analyses which showed that 
samples from test wells immediately adjacent to the 
Arkansas River reflected the high total hardness and 
chloride content typical of the Arkansas River under- 
flow, whereas samples from wells located a mile from the 
river were found to be much lower in chlorides. On the 
other hand, the elevation of the water in the Little 
Arkansas River is lower than the ground-water level jm- 
mediately adjacent to the stream, indicating that the 
normal discharge from the beds is into the Little Arkansas. 

Water samples from the various test wells indicated 
that the average hardness of a supply developed in that 
portion of the Equus Beds under consideration should 
not exceed 180 ppm, and the chloride content should not 
exceed 35 ppm. Owing to the presence of approximately 
one part per million of iron, however, facilities for the re- 
moval of this impurity were required. 

The preliminary test drilling was not sufficiently broad 
in scope to indicate fully the limits of the Equus Beds: 
however, on the basis of the data secured, it was ap 
parent that the area available to the well field under con- 
sideration was ample to supply the future requirements 
of the city of Wichita. 

It has been estimated that a maximum of 30 mgd will 
be required by the city by 1960, and it was concluded 
that an initial development of this amount should be 
provided. Preliminary test data indicated that this 
amount of water could be obtained from a group of 25 
wells without excessive drawdown. 


SELECTING SITES FOR PERMANENT WELLS 


In selecting the sites for the permanent wells (Fig. 1)) 
locations were chosen which would be far enough re- 
moved from the Arkansas River to eliminate the pos- 
sibility of salt water encroachment by reason of any 
reversal of direction in the ground-water flow. In order 
to prevent a sharp depression of the ground-water table 
in any particular locality, a minimum distance between 
wells of one-half mile was maintained, and the final 
locations were selected after taking into consideration 
the economical pipe-line location, the best available 
formations as determined by the test drilling, and the 
most favorable locations from the standpoint of inter- 
cepting natural ground-water movement. : 

A five-acre tract was obtained by the city for each ol 
the well sites. The agreements covering the use of the 
sites are in the form of permanent leases giving the city 
the right to maintain wells on the tracts. 

The permanent water supply wells are of the gravel 
wall type. The specifications were drawn to permit con- 
struction either by sinking a series of large-diameter 
casings to full depth, or by rotary drilling. It was re 
quired that the inner well casing have a nominal inside 
diameter of not less than 18 in., and that the diameter 
of the hole at the bottom of the well be not less than 00 
in. nor less than 11 in. larger than the outside diameter 
of the inner casing. 

It was not required that rotary wells be temporarily 
cased to their full depth before setting the inner casing, 
however, it was required that a 20-ft section of oute! 
casing be left in place at the completion of the well. 

The specifications permitted the use of either concret 
or metal inner casing and screen. Concrete casing and 
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All gravel used for the 
wall around the inside 
casing was specified to be 
clean and well rounded, 
passing a 4-mesh screen 
and retained on an 8-mesh 
screen. A number of 
tests were made in the 
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erably of one size, was more effective in excluding fine 
particles of sand than coarser, graded material. 

For the purpose of maintaining low entrance velocities 
into the well, the bids were based on furnishing screen 
section in the amount of 25% of the depth of the well. 
In most instances this provided sufficient screen open- 
ing to hold the velocity through the screen to 2 in. per 


sec or less. Previ- 
ously it had been 
determined that a 
velocity of 2 in. per 
sec through the 
screen openings 
would not carry fine 
material into the 
gravel wall around 
the inside casing. 
To permit pe- 
riodic observation 
of the drawdown 
curves, two obser- 
vation wells were 
constructed near 
each water supply 
well—one of them 
about 100 ft away 
and the other about 
500 ft. In addition, 
a number of obser- 
vation wells were 
located along a 
general north and 
south line approxi- 


mately 8 miles west of the well field. The purpose of 
these wells is to permit periodic sampling and testing to 
ascertain whether or not any of the brines produced in 
the Burrton oil field are escaping into the well-field 
area. 

The observation wells consist of 1'/,-in. standard 
galvanized iron pipe terminating in a farm well point 3 ft 
in length. The wells were installed by drilling a small 
rotary hole, inserting the well point and casing, and driv- 
ing the point a short distance into the undisturbed water- 
bearing stratum. All well points were set at a depth of 
from 50 to 80 ft and penetrated the same water-bearing 
formation as the supply wells. The top of the casing 
was left about a foot above the ground and capped with 
a ventilated screw cap. 

For the 25 water supply wells the contractor, the Layne- 
Western Company of Kansas City, used two rotary 
drilling machines and two casing-tool rigs. Wells less 
than 125 ft deep were constructed by the casing method, 
and the deeper ones by rotary drilling. All casing except 
that required for two of the shallow wells was No. 3 
gage pure iron, with shutter-type screen of the same 
material. On two of the wells cast-iron screen and casing 
were used. 


RESULTS OF PUMPING TESTS 


As soon as each well was completed and developed so 
as to be free from sand and silt, a test pump was inserted 
and a quantity test made. An initial pumping test of 
sufficient duration to stabilize flow conditions at ap- 
proximately 30% drawdown, or not to exceed 2,000 gpm 
was made, after which the pump was stopped and the 
water level in the well allowed to rise until a stationary 
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level was reached. The static water level in the well and 
in the observation wells was then measured, and the 
final pumping test started. During the final test the 
pump was operated continuously for 36 hours at the 
rate previously deter- 
mined to produce a 
drawdown of 30%, or 
not to exceed 2,000 
gpm. (These limits 
were set in order to 
avoid possible dam- 
age to the well during 
testing. In _ several 
cases the 2,000-gpm 
rate was reached with 
a drawdown substan- 
tially less than 30°.) 
During the progress 
of the test, readings 
were taken every 30 
min to determine (a) 
the water level in the 
well, (5) the water 
level in the obser- 
vation wells, (c) the 
rate of pumping. The 
following data indicate the extremes of conditions en- 
countered: 


LAYING THE 48-IN. PIPE 


Derra Sraric 


or WATER Test Draw Draw- SPectric 
Wett, Derrn, Rare, DOWN, DOWN, CAPACITY, 
Fr Fr GPM Fr % GPM 
Deepest well 259 238.9 1,570 73.2 30.6 21.4 
Shallowest well 80 67.4 1,870 20.9 31.0 89.5 
Well with highest 
specific capacity 124 110.0 2,030 14.4 13.1 141.0 
Well with lowest 
specific capacity 237 211.8 910 63.8 30.1 14.2 


At the end of each pumping test, samples were col- 
lected for complete mineral analysis by the Water and 
Sewage Laboratory, Kansas Board of Health. The car- 
bonate hardness varied from 115 to 257 ppm and the 
non-carbonate hardness was zero. The maximum and 
minimum values for each of the other items in the an- 
alysis, considering the data from all 25 wells, are shown 
below in parts per million: 


TOTAL 
Ca Meg Na HCOs Cl NOs Fe Mn 
36 5.0 22 173 7.0 5 2.2 190 0.20 0.10 
to to to to to to to to to to 
80 14.0 102 329 79.0 92 8.4 552 2.2 0.53 


Most of the wells were tested at rates ranging from 
1,600 to 2,000 gpm. However, in the selection of per- 
manent pumping equipment, capacities were limited to 
1,000 gpm. Twenty-three of the wells are equipped with 
1,000-gpm pumps, and two with 500-gpm pumps. 

The well pumps discharge through spur lines direct 
into the supply pipe line which conveys the water to a 
new filtration plant being constructed in the city of 
Wichita. The total length of the pipe line is approxi- 
mately 33 miles, of which approximately 17.6 miles are 
of 48-in. pipe. 

Since their completion about a year ago all wells have 
been regularly measured, and the city will continue to 
cooperate with the federal and state agencies in making 
periodic water-level observations. These observations, 
together with records of pumpage, will provide ac- 
curate data relative to the ultimate safe yield of the well 
field. Also, the continuing program of observation will 
include periodic sampling of the outpost wells adjacent 
to the Burrton oil field to indicate, far in advance, any 
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possible contamination of the field by brines. As g 
result of conservation measures applied by the Kansas 
State Board of Health and the Kansas State Corporation 
Commission, practically all the brines produced in this 
field are now being returned to non-fresh water beds 

The design of the cast-iron pipe used in the pipe line 
was based on the principles and methods described jp 
Part I of the ‘““Manual for the Computation of Strength 
and Thickness of Cast Iron Pipe,” which was approved 
by the American Standards Association in December 
1939. It is the first installation of 48-in. centrifugally 
cast pipe to be manufactured under this new “law of 
design.” 

For the control of water hammer in the pipe line, 
automatically controlled cone and check valves are being 
installed in the discharge line leading from each wel] 
pump. Also, one automatically controlled cone valve. 
five manually operated cone valves, and two groups of 
angle-type pressure relief valves will be located in the 


Tue FILTRATION PLANT PROVIDED MAINLY FOR THE REMOVAL 
OF THE 1 PPM OF IRON PRESENT IN THE WELL SupPLy 


pipe line. The flow of water through the pipe line will 
be regulated at the filtration plant by means of a float- 
controlled regulating cone valve. 


OPERATION OF PUMPS CENTRALLY CONTROLLED 


The 25 well pumps will be operated by means of super- 
visory control from the filtration plant. Each of them 
will be individually controlled, and each will give a 
continuous indication at the filtration plant whether on, 
off, or tripped. In addition to the equipment for operat 
ing all wells from the filtration plant, manual control is 
being provided from a control station in the well field. 
Manual control is also provided at each well. 

One operator will be stationed at the control station 
in the well field who will be on duty eight hours a day, 
and available at other times for emergency work. This 
operator will daily inspect and maintain the 25 well 
pumps and appurtenances in the well field. A dispatch- 
ing telephone system between the filtration plant, the 
field control station, and each of the well houses will pro- 
vide direct communication with the field operator. _ 

The filtration plant, which is provided primarily for 
the removal of the small amount of iron present in the 
well supply, will have a nominal capacity of 32 mgd. 
The city is also providing 4 million gal of clear-water 
storage at the filtration plant to supplement the existing 
storage of the Wichita Water Company. 

Black and Veatch of Kansas City are the designing 
and supervising engineers for the project, which !s be ing 
carried out under the supervision of Alfred Ma: Donald, 


. ‘ 

city manager, P. L. Brockway, M. Am. Soe. ©.! tage! 
engineer, and M. E. Rogers, coordinator, for 

Wichita. The original completion date of | — 
he ne 


has been extended, and it is anticipated that 
system will be in operation in September 19+! 


flext 
of fl 
assu 
resul 
2. 
dept 
a sui 
anak 
3. 
quen: 
are li 
and fi 
thick; 
lying 
tion, ¢ 
lowing 


over ft 
Width 
twistin 


” 


over 


| 
| 
| 
. | 
4 | 
‘ 1! 
e 
| St 
e! 
te 
de 
of 
det 
me 
and 
I 
apy 
; met 
Are 
cret 
F 
| 
l, 
2 


is a 
iSas 
ration 


n this 


De line 
be | in 
rength 
proved 
‘emnber 
lugally 


law of 


e line, 
e being 
well 
valve, 
yups of 
in the 


EMOVAL 
"LY 


line will 
float- 


of super- 
of them 
1 give a 
ether on, 
operat 
-ontrol 1s 
vell field. 


station 
rs a day, 
rk. This 
, 25 well 
dispatch- 
jlant, the 
will pro- 
tor 

narily for 
nt in the 
39 mgd 
lear-water 
1e existing 


designing 
is being 


acDonald, 
C.E., city 
the city of 
he project 

he ne# 


\\ hat Do We Know About Concrete Slabs? 


A Concise Review of Analytical Considerations and Experimental Results 
By N. M. NewMark 
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\Y approach to the design — complications of a third di- 
 conerete slabs that rests mension, added to the inherent un- 

A certainties of the interaction of steel and 
concrete, make the reinforced slab a fer- 
tile field for analytical and experimental 
research. Among those currently en- 
gaged in such studies is Professor New- 
mark, who here reviews the present 
knowledge of the subject. 
paper, of which this is an abridgment, 
was on the Structural Division program 
at the 1940 Annual Meeting, and is on 
file in the Engineering Societies Library. 


entirely on empirical con- 
siderations or entirely on ana- 
lytical considerations is bound to be 
ineffective. What we learn from 
experience depends upon what we 
seek to know. What we learn from 
experiment depends upon what we 
test. What we learn from analysis 
depends upon the fundamental as- 
sumptions on which our reasoning 
is based. 

We know, or think we know, from 
tests, that in general the reinforcing steel will work before 
failure, whether we distribute it in one way or another, 
provided that the structure can find some way to act with 
the steel in the place we put it. We are sure that in 
certain cases the total moment on a section, or the sum 
of the moments on several sections, has a particular value, 
determined by statics. We have some reason to believe 
that if we provide for this total with a reasonable arrange- 
ment of reinforcing, we shall have probably as good a de- 
sign as we are likely to attain by other more elaborate 
analyses. 

However, just what is reasonable may not be readily 
apparent. A possible approach is through the classical 
methods of the theory of elasticity applied to slabs. 
Are such analyses applicable to slabs of reinforced con- 
crete? 


RESULTS OF ANALYSIS 


Fundamental Assumptions. The ordinary theory of 
flexure of slabs, which is analogous to the ordinary theory 
of flexure of beams, is based upon the following general 
assumptions : 

|. The principal action of the slab is in flexure, and 
resultant direct stresses on any section are negligible. 

2. The flexural strains vary linearly through the 
depth of the slab, with the points of zero strain falling on 
a surface which may be called the neutral surface in 
analogy to the neutral axis of a beam. 

3. Hooke’s Law applies to the material; conse- 
quently the corresponding distributions of flexural stress 
are linear. 

'. The material is homogeneous as well as elastic, 
and for convenience the slab is assumed to be of constant 
thickness and of isotropic material. 

_ Fundamental Relations. For a homogeneous slab 
‘ying horizontally, the stresses on any vertical cross-sec- 


. mM, as given by the ordinary theory, consist of the fol- 
owing 


l. Vertical shearing stresses. 

2. Horizontal shearing stresses distributed linearly 
over the depth, having as their resultant per unit of 
ae along the section a pure couple which is called the 
‘Wisting moment. 

. Horizontal normal stresses distributed linearly 
over the th, having as their resultant per unit of 


width along the section a pure couple 
which is called the bending moment, 
or simply the moment. Since mo- 
ment per unit of width involves force 
times distance divided by distance, 
the units of distance may be can- 
celed out and the intensity of moment 
at a particular point in a slab may be 
stated in terms of units of force only. 

Obviously there are certain stati- 
cal relations between the moments, 
shears, and loads in a slab, as there 
areinabeam. These may be stated 
in the form of equations. The re- 
lations between moment and deformations are expressed 
in much the same manner as for a beam. By substi- 
tuting the equations relating the bending and twist- 
ing moments to the deflections into the equations of 
statics, one derives the fundamental equation,':? first ob- 
tained by Lagrange, relating the deflection to the load 
on the slab. The problem of flexure of a slab is solved 
by the ordinary theory when the solution of Lagrange’s 
equation is found, subject to the proper conditions at the 
supports or boundaries. 

For the analysis to be strictly applicable, the stresses 
at an edge or boundary of the slab must be distributed 
over the depth in the same manner as for an interior sec- 
tion. But this is seldom actually the case. At a fixed 
edge, the manner of clamping the edge introduces some 
disturbances into the stress situation near the edge. At 
a simply supported boundary, the bending moment can 
be made to be zero, but in general the twisting moments 
will not be zero. It is possible to consider the twisting 
moment couples replaced by statically equivalent 
couples made up of vertical shears. According to the 
so-called principle of Saint-Venant, this replacement leads 
to disturbances only in the vicinity of the edge, but does 
not affect the stresses in the interior regions of the slab. 
A similar consideration applies in the case of an unsup- 
ported boundary. 

A corresponding replacement of one set of forces by 
another statically equivalent set is required in handling 
a reaction distributed along the under surface of the slab, 
or a concentrated load on top of the slab, since the theory 
assumes the shears to be distributed over the face of every 
section. For these conditions, and for other similar 
cases, the stresses in the region of the concentrated load, 
the reaction, or the edge, must be investigated by other 
means than the ordinary theory. 

Siatic Controls. In many cases we can compute total 
moment or total shear on a section of the slab by statics. 
For example, in a square slab uniformly loaded, not fixed 
or continuous at the edges, the average moment per unit 
width across the diagonals is '/s, the total load on the 
slab. This is true regardless of whether the slab is sup- 
ported by rigid or by flexible beams, or whether the 
corners are held down or are free to lift up. Such a re- 
lationship may be called a “static control’ on the 
moments. 
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For a number of other cases we can derive 4 P a given by the more accurate theory, bas: d op 
similar static controls. For example, in a rec- ; Peet Ste the general three-dimensional relations | { the 
tangular panel of a simply supported slab, the & Bs & theory of elasticity, is shown in Fig. 2 {or g 
total moment in the slab and the supporting = s|- > fixed-edge circular slab with a depth eq::al tp 
beams on any section parallel to one pair of LA 5 Unitorm toad §}4' One-fifth the diameter and with a loa: dis. 
supports is equal to the static moment of the 3 per UnitAea=p 3 tributed uniformly over a circular area having 
loads. We do not know the way in which the z 3 a diameter one-half the depth of the slab’ 
total moment is distributed between the slab 5 A The marked non-linear character of the stress 
and the beams nor the manner in a Fined Edee oe distribution is worthy of atten. 
which the moment in the slab is ee ee Tee tion. 
distributed across the slab, but Westergaard has suggested ay 
we do know the total. 002 —- approximate method by which 
Other useful relations are de- Avg = 0.0183 pa? at the more accurate theory of 
rivable from the well-knowncon- ~~ © ; flexure may be used conveniently 


dition that in any span of a 


| He assumes that the actual dis. 


continuous beam the moment 
diagram consists of the moment 


A’ tribution of load is replaced by 
some fictitious distribution which 


diagram for the loading in the 
span considered as simply sup- 
ported, superposed on the 
straight-line moment diagram 
connecting the end moments in 
the span. Instead of a span 
of a continuous beam we can sub- 
stitute a row of adjacent panels of 
slabs and their supporting beams, 
cut by sections clear through 
abuilding. Witha modification 
for the size of the column capi- 0.07 


0.04 


Values of Moment per Unit Width, in Terms of 
° 
° 


0.05 


0.06 


tal, the concept leads to the im- Fig. 1. Moments In A SQUARE SLAB wiITH Two Oppo- 
sire Epces Frxep, Susyectep To UNirorRM Loap 


portant formula for flat slabs 
derived by John R. Nichols.’ 

Such measures of the moment in a slab are extremely 
useful in view of the fact that they are independent of the 
properties of the material or the exact details of the sup- 
porting conditions. 

T yptcal Distributions of Moments in Slabs. Methods 
using the ordinary theory of flexure in calculations are 
given by Jensen**® and Newmark among others. As an 
example of the type of results given by analysis, consider 
the square panel shown in Fig. 1. The positive moment 
of the center line of the panel and the moments at the 
fixed edge, when two opposite edges are fixed and the 
other two simply supported, are shown. The reduction 
in positive moment, from that in a simply supported 
square slab, due to fixing of the two edges is very small, 
about 23%, whereas the negative moments are about 90% 
greater than the positive moments at the center of the 
panel for a simply supported panel. 

The maximum values of the positive and negative mo- 
ments are respectively 55 and 45% greater than the 
average values. There may be a more marked non- 
uniformity in distribution of moments in a slab subjected 
to concentrated loading than in a slab subjected to uni- 
form loading. This suggests that there is opportunity 
for considerable reduction in intensity of maximum mo- 
ment in a reinforced concrete slab when the material 
vields with increased load. 

If the slab in Fig. | is continuous in one direction only, 
with a large number of panels of the same size, and every 
alternate span is loaded, the moments will be the aver- 
age of the moments for the slab fixed at two edges and 
those for the same slab simply supported on all edges. 
This gives an idea of the small theoretical reduction in 
the positive moment due to continuity with adjacent 
spans. 

When the load is relatively highly concentrated, the 
stresses in the vicinity of the load are not accurately 
given by the ordinary theory of flexure. The stress dis- 
tribution on a line through the center of the load, as 


Edge Moment Across Edge 0 X 


Ave 0.0482 pa? 


gives the correct tensile stress at 
the bottom of the slab immedi- 
ately beneath the load when the 
ordinary theory of flexure is used 
with the fictitious loading. He 
has given formulas? by which 
7 one may arrive at the equiva 
lent area of distribution of load 
The moment which is computed 
from the fictitious distribution 
of loading is, however, not the 
: true moment but a fictitious 
moment. Consequently it may 
be inaccurate to compute stress 
in the steel for a cracked con 
crete section from this fictitious moment. 

Shearing Stresses in Slabs. For uniform loads on 
simply supported rectangular panels the maximum re 
action per unit of width at the supports, and consequent! 
the maximum shear near the support, is practically equal 
to the intensity of loading times half the short span 
The maximum shear does not differ greatly when the 
panel is fixed at the edge or continuous with other panels 
However, the reaction is not distributed uniform) 
around the edge and may distribute itself more equall) 
before failure. Since a rectangular slab is generally ver) 
shallow compared with a concrete beam having the sam 
span, the shearing stresses in a slab are generally not 
critical. There is considerable evidence that a rectangu 
lar slab of ordinary proportions that is adequately de 
signed for flexure will be adequate in shearing resis 
tance. 

In the neighborhood of a concentrated load, the total 
shear on any section around the load is easily computed 
by statics, and unless the load is near a support, the 
shearing stresses are practically uniformly distributed 
around the section. There is experimental evidence | 
show that for a concentrated load the maximum shea! 
for a load near the support is not so important as lor 4 
load removed from the support. It requires a somewhat 
greater force to cause failure near a support than in the 
central part of a slab. 

It is rather impracticable to reinforce a slab for sheat 
ing stresses, or rather diagonal tensile stresses, due t 4 
moving concentrated load, since the problem becomes - 
of providing shear reinforcement everywhere in the slab 
For heavy fixed concentrated loads, if the shearing 
stresses are significant, it is usually simple enough t 
provide adequate reinforcement. 

Validity of the Assumptions in the Analysis. U\tumate’ 


0.0698 pa’ 


the only test of the validity of the assumptions made 4 
the analysis is agreement of the results obtaince¢ by > 


alysis with those actually observed. In ma 
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s of analytical and experimental results, the prop- 
f the materials enter into the picture. We can 
re strains but not stresses. Although we can de- 

steel stresses fairly well from measured strains, 


the iculation of the steel stresses from theoretical 
va ff moment depends on the assumptions we may 
make for the action of a cracked concrete section in flex- 


It scems necessary to point out that a comparison of 
omputed and measured deflections of a slab, as a means 
rifving the accuracy of the theory, is almost worth- 


(he departures of the properties of reinforced con- 
crete slabs from those assumed in setting up the analysis 
are in general of such a nature as to permit the theory to 
be on the safe side. There is only one serious discrep- 
ancy and that is involved in the assumption of homo- 
geneity of the material. If, for example, a square slab 
reinforced by bars parallel to the sides cracks severely it 
may have a reduced torsional resistance, and a conse- 
quent increase in stress over the stress computed by the 
theory. However, experiments do not show such a re- 
duced strength of slabs nor indicate such diminished tor- 
sional resistance. 

Reserve Strength of a Reinforced Concrete Slab. We 
may expect theoretical studies to indicate greater stresses 
in a reinforced concrete slab than the stresses actually 
existing at relatively high loads. The explanation lies 
in the yielding of the material, which permits a redis- 
tribution of the stresses in a more nearly uniform pat- 
tern. Westergaard® discusses in some detail the phe- 
nomena of redistribution of stress and cites evidence for 
using in design smaller moments than are indicated by 
the theory of elasticity. 

Consider the slab shown in Fig. 1. Before failure of 
the structure can take place, the slab and its supporting 
beams possibly can act so as to apportion the total mo- 
ment between them in the most effective manner. 
Failure on any section will not take place in general until 
nearly all the steel crossing the section reaches the yield 
point. When the most highly stressed bars start to 
yield they cease to take additional stress while continu- 
ing to deform. Adjacent bars take over the burden and 
transfer the moment laterally. Of course there is a 
limit to the transfer of moment along the section from 
point to point, but we can obtain some measure of the 
limit from experiments. 

In a manner similar to the lateral transfer of moment 
there can be transfer of moment from section to section. 
lf the negative steel at the fixed ends becomes over- 
stressed, the moment is transferred toward the center 
section until that section too reaches the yield point. 
if too little negative moment is provided for at the sup- 
ports, the ultimate strength of the structure may be kept 
unaltered by furnishing increased reinforcement for posi- 
uve moment in the interior of the span. 

When the deflections of a slab without lateral restraint 
at the edge become nearly equal to the depth or greater 
than the depth, the direct stresses in the slab become 
important in contributing to the carrying capacity of 


the structure. A slab with large deflections acts in some 
- spects as an inverted dome. The bending stresses at 
me center are decreased but direct tensions are added at 
oe Compressive stresses are developed near 
he su ts to balance the central tensions. The net 
tens s at the bottom of a homogeneous slab is not 
reduce ‘terially from the value computed on the basis 
tT action alone until the deflection becomes 
greater the depth of the slab. When the edges 


ire restrained against lateral movement, high 
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tensile stresses can be developed with even small deflec- 
tions, and a considerably larger reduction in stress at the 
center of the panel can be éffected. The reduction in 
net tensile stress may begin to be important at deflections 
perhaps equal to half the depth of the slab. 


RESULTS OF EXPERIMENTS 


Stages in the Behavior of Reinforced Concrete Slabs. It 
appears from the experimental evidence that we can dis- 
tinguish three stages in the behavior of a medium-thick 


L.—-Total Load = P 
Poisson's Ratio = 0.3 
= 
~~o,= 1.17 
= Diameter = a a 


After Woinowsky-Krieger 


Fic. 2. DISTRIBUTION OF STRESSES IN RADIAL DIRECTION ON 
VERTICAL PLANE THROUGH CENTER OF FIxXED-EDGE CIRCULAR 
SLAB SUBJECTED TO CONCENTRATED LOAD 


slab of reinforced concrete with reference to magnitude 
of the load applied. 

For low loads, before cracking of the concrete takes 
place, the material behaves very nearly as an elastic, iso- 
tropic, homogeneous material, and the stresses agree 
reasonably well with those computed on the basis of such 
assumptions. 

The next stage in the behavior of the structure is that 
in which the concrete is cracked either because of the 
stresses arising from the loads or because of shrinkage of 
the concrete. However, up to the point at which the 
steel begins to yield, the stresses away from the regions 
that have been cracked do not differ greatly from those 
predicted by the theory. In the region of high stresses 
where the concrete is cracked, there is some tendency for 
the slab to permit a redistribution of moments, but 
there is no marked redistribution until the steel begins to 
yield. Especially at working loads the theory leads to 
fairly accurate results unless the reinforcement is placed 
in such a way that the steel at particular sections is con- 
siderably overstressed at these loads. 

The third stage arises when yielding of the steel takes 
place. Here the tendency for redistribution of stresses 
is greater, and in general more and more of the slab par- 
ticipates in ‘‘carrying the load’’ as the load increases to 
its ultimate value, or until failure occurs. The relative 
loads at which the transition from one stage to the next 
occurs are dependent on the amount of reinforcement and 
its arrangement. 

Summary of Results of Experiments. Examination of 
experimental data seems to indicate that the concrete 
in a slab cracks at about the computed moment required 
to produce the ultimate tensile strength in the concrete 
at the top or bottom of theslab. Furthermore, cracking 
in a slab takes place at the same moment per unit of 
width as in a beam of proportions and reinforcement cor- 
responding to a unit width of the slab. That is, the ac- 
tual factor of safety against cracking of a reinforced con- 
crete slab is exactly the same as in a corresponding beam 
of the same depth and reinforcement. 

In tests reported by Richart and Kluge,'® of concrete 
slabs subjected to concentrated loads, observed compres- 
sive strains in the concrete show a fairly good agreement 
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with theory in view of the uncertainties involved in mak- 
ing the comparison. The measured steel strains are al- 
most without exception less than the theoretical steel 
strains computed on the basis of no tension in the con- 
crete, but are greater than for full tension in the concrete 
except for points near the supports. The steel strains 
near the load become more nearly equal to the theoretical 
values for no tension in the concrete as the load becomes 
large. 

The values of the loads producing first yielding of the 
steel in the large slabs tested by Richart and Kluge’® 


From Tests by U. Gra 
(a) Transverse Reinforcement Equal to Main Reinforcement, 
per Unit Width 


From Testa by O. Gras 
(6) Transverse Reinforcement Approximately One-Tenth 
Main Reinforcement 


Fic. 3. CRracKS IN RECTANGULAR SLAB SUPPORTED ON FouR 
SIDES AND SUBJECTED TO APPROXIMATELY UNIFORM LOADS 


averaged about 1.27 times the theoretical value of the 
load required to produce yielding of the reinforcement. 
Failure occurred at very nearly twice the theoretical load 
required to produce yielding of the reinforcement. The 
slabs failed by punching out of a cone of concrete under 
the load. 

Calculations reported by Westergaard' for tests by 
Bach and Graf"! on slabs subjected to uniform loads, indi- 
cate computed stresses in the reinforcement at failure 
from 1.05 to 1.57 of the yield point of the reinforcing 
steel, but only from 0.90 to 1.29 times the stress produc- 
ing yielding of concrete control beams. 

A very complete series of tests of slabs subjected to 
uniform loads was reported by Gehler and Amos”™ in 
1932. Slabs were designed by various procedures and 
tested to failure. Some of the tests were intended to 
bring out differences in strength of simply supported 
square slabs reinforced for torsional moments at the cor- 
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ners and those with all their reinforcement at the botto:.; of 
the slab. Both types of slabs were tested with cor: crs 
held down and the latter also with corners free to lif; ip. 
Calculations of steel stress at the center of the slabs by 
means of the ordinary theory of flexure, for a value of 
Poisson's ratio of zero, from the maximum oads reported 
by Gehler, indicate stresses at failure of 1.05 to |.44 
times the yield point of the reinforcing steel, with an 
average of 1.26 times the yield point. Calculations 
based on the average moment across the diagonal, tak. 
ing into account the actual amount of steel in the slab, 
indicate stresses at failure of 1.33 to 1.79 times the yield 
point of the reinforcement, with an average of 1.52 times 
the yield point. From the tests reported by Gehler of 
beam strips representing a narrow strip along the center 
line of the various slabs, calculations indicate stee] 
stresses at failure of 1.32 to 1.50 times the yield point of 
the reinforcement, with an average of 1.40 times the 
yield point. It should be noted that the amount of re- 
inforcement at the center of the slabs, in accordance with 
the usual notation, varied from 0.30 to 0.48%. 

From these tests it appears that there was relatively 
little more reserve strength in the slabs than in beams 
having the same depth and reinforcement. On the other 
hand, a slab subjected to concentrated load, or a slab 
that is fixed or continuous at the edges, appears to have 
more reserve strength, but just how much has not yet been 
accurately determined by experiment. 

The influence on manner of failure and on ultimate 
strength of different arrangements of reinforcement has 
been studied experimentally only to a limited extent. 
Tests reported by Graf'* on simply supported rectangular 
slabs subjected to uniform loads indicate the general 
nature of the effect of difference in amount of transverse 
and main reinforcement. Figs. 3(a@) and show 
views after failure of slabs tested by Graf in which the 
main reinforcement was the same, but the area of trans- 
verse reinforcement per unit width was equal to the area 
of main reinforcement per unit width in Fig. 3(a) and 
one-tenth as much in Fig. 3(6). The former slab carried 
25% more load than the latter. 
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‘| :e Horse-and-Buggy Days of Bridge Building 


By H. S. Tuttock 


MeMBER AMERICAN Society or Civit ENGINEERS 
PRESIDENT, THE Missourt VALLEY BRIDGE AND IRON Company, LEAVENWORTH, KANs. 


ONSIDER for a moment | mp the close of the Civil War to and braced together, filled with con- 


the design and construction 
methods for a modern bridge period catalogued by 


the turn of the century is roughly the crete, and in some instances capped 


Mr. Tullock as the with a plate. Where properly de- 


across one of the larger rivers. ‘‘horse-and-buggy days of bridge build- signed they gave good service. 
Eliminate, one by one, the follow- ing.’ Confining himself in the main Unfortunately they were often used 


ing 


alloy steel, reinforced con- to the Mid-West, he gives interesting de- in light highway structures where 


crete, acetylene and electro weld- scriptions of the operations on a number little attention was given to the needs 
ing, wide-flange and special steel of large bridges—ancluding the Hannibal of stability or to bank pressures. 


sections, steel sheet piles, gasoline Bridge—and recounts some anecdotes 


For greater depths, the pneumatic 


and diesel powered portable equip- about the ‘‘mail-order’’ spans for the process was generally favored. It 
ment, hand air tools, steam pile county wagon roads as well. His paper was first used in this country in 1855 
hammers, and to a degree even con- was onthe Construction Division program in the construction of the piers of the 
crete mixers. To the credit side at the Society's 1940 Spring Meeting. Wilmington, Columbia and Augusta 


add cheap living with its resulting 

low wages, a recognition of the value of the work per- 
formed rather than of the time consumed in doing it, 
plentiful and comparatively cheap lumber and timbers, 
and—a boon that was appreciated only as the accepted 
right of every American—the right to control and 
operate without outside interference. There then re- 
main the materials, tools, available methods, and con- 
ditions under which bridge construction was carried on 
at the end of the last century. 

fhe general foundation methods of that period, the 
crib or cofferdam system, the pneumatic process, and 
the open dredging process, were little different from those 
in use today. With the development of the steel sheet 
pile, reinforced concrete, and dredging equipment, the 
limitations as to depth of sinking have been greatly 
broadened in both open sinking methods. 

The cofferdam system, in which an open timber crib 
was constructed, loaded, and sunk by dredging, was 
recommended only for depths of 15 or 20 ft. On account 
of the inflexibility of the crib, and the danger of racking, 
with resultant leaks, it was not adaptable to many 
situations. 

Wakefield pile cofferdams were also used, the piles 
constructed by the bolting together of three 3 by 10 or 
5 by 12-in. planks, making a 9-in. section, the center 
plank being allowed to protrude to form a tongue and 
groove. Since this was the only device for interlocking, 
considerable difficulty 
was often encountered 
in obtaining a_ tight 
coflerdam, the 
depth to which this de- 
vice could be satisfac- 
torily used was limited. 

Che iron or steel cyl- 
inder in pairs was the 


most common form of 
pier in use in this pe- 
riod ‘he cylinders 
were sunk by open 
dredgii at greater 
depth the pneu- 
matic process. In the 
open ed cylinders, 
piles be driven 
where sary. The 


ind ere strutted 
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Railroad over the Grand Pedee 
River in North Carolina. These piers were of the twin- 
cylinder type and the method was known as the pneu- 
matic pile system. The cylinders and lock were of cast 
iron. 

In 1869 Gen. William S. Smith, M. Am. Soc. C.E., used 
this method in sinking the steel cylinders under the 
Union Pacific bridge at Omaha to a depth of 82 ft—the 
record of the day—and before the completion of this 
bridge, in 1871, he started the construction by the same 
method of the piers under the combination highway and 
railroad bridge for the Rock Island Railroad at Fort 
Leavenworth. To General Smith, incidentally, goes the 
credit for an important development in the pneumatic 
process, developed in the course of an earlier job (1859) 
on the Savannah River. Up to that time, excavated 
materials had been ‘‘bucketed out’’ through the air lock. 
Then, one day, he noticed a “puff of sand’”’ in the water 
from a drain pipe leading into the caisson. Upon inves- 
tigating, he discovered that this pipe had, in sinking, 
reached the level of the sand bed inside the caisson. From 
this chance occurrence developed the “blow pipe’ me- 
thod of sand excavation. (See his paper on ‘‘Pneumatic 
Foundations,” TRANSACTIONS, Vol. 2, 1874, page 411.) 

The Eads Bridge in St. Louis was the first in this 
country to be founded on large pneumatic foundations, 
these foundations having a maximum immersion of 109 
ft S'/. in. This bridge was built in 1870. In 1911 one 


Tue HANNIBAL (KANSAS City) BripGe, Just AFTER Irs OPENING IN 1869 


All Pictures in This Article Are from Lithographs in Chanute and 
Morison’s Book, The Kansas City Bridge 
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of the piers of the Municipal Bridge at St. Louis was 
worked at a maximum immersion of 113 ft, which is 
probably the record for pneumatic sinking with the 
possible exception of a caisson in Denmark which was 


LOWERING Catsson No. 1, Kansas City BriIpGe 
(SEPTEMBER 6, 1867) 


Lach of the eight limber posts was 60 ft long, and had a central hole 
through “ hu ha é im. steel drill might be worked. After the caisson 
had been floated into place, the posts were sunk through the sand by 
their own weight and were made fast by working the drills 2 ft into 
the rock They were then braced together and secured to the caisson 
by rollers and shoes, and the weight of the caisson was transferred to 
them through suspension screws, 20 ft long, hung from cross-timbers. 
The caisson was then lowered to a sand bearing by turning the screws. 


reported to have reached a working depth of 115 ft. 
It is interesting to note that in its infancy, the pneu- 
matic process developed almost its maximum depths. 
In the nineties, this process was being used extensively 
for deep foundations and was particularly favored be 
cause it was relatively easy to control and because it 
permitted the removing of chance obstructions and the 
complete investigation of foundation materials in place. 


GENERAL FORM OF THE CAISSONS 


The caissons were usually of timber construction, 
either of the inclined-wall or of the straight-wall type, 
with a steel cutting edge or shoe fitted to the beveled 
section of the bottom timber. 

In the inclined or V-wall type, the walls of the working 
chamber were built on a 45° angle and of 17 by 17-in. 
timbers fastened by long bolts to the outer vertical 
wall timbers of the caisson. The roof of the working 
chamber was of three courses of 12-in. timbers. Con- 
crete was placed in the wedge-shaped space between 
the inner and outer walls and above the roof. 

In the straight-wall type the walls and roof were 
built of 12 by 12-in. timbers in three courses, the inner 
and outer being horizontal and the middle course vertical. 
On the inside of the working chamber and on the out- 
side of the caisson was placed 3-in. friction planking, the 
latter being calked, making the walls and roof 3'/, ft 
thick, of solid timbers. One of the authorities of the day 
stated in his handbook that the roof of the caisson 
‘should never be less than 4 ft or more than 8 ft thick.’’ 

The timbers of caisson, crib, and cofferdam were 
fastened together at proper intervals with ‘/s-in. drift 
bolts. The holes for these bolts were bored to a */,-in. 
diameter by hand with ship augers and the drifts driven 
by two men swinging 8-lb mauls. The job of balancing 
on timber 10 or 12 in. wide for a 10-hour stretch while 


Civit ENGINEERING for September 1940 VoL. 10, No.9 


laboriously twisting the offset handle of the auger was 
not one that would be attractive to many workers of the 
present. 

Lighting inside the caisson was accomplished }y 
candles and in some instances by miner's lamps worn by 
the workmen. The hazard of fire from these open flames 
was considerable and numerous accidents are on record 
from this cause. Needless to say, there was no telephone 
communication between the inside of the caisson and the 
outside. Necessary messages of standard type wer 
transmitted by giving a certain number of raps according 
to a prearranged code. 

General Smith, in the aforementioned paper, tells of 
an attempt to light the lock and shaft by setting glass 
bull’s-eyes 1 in. thick and 6 in. in diameter in the doors 
of the lock. The results were unsatisfactory, however 
as mud from the men’s boots quickly caked the glass. 
cutting off all light. 

The first bridge to be constructed across the Missouri 
River was at Kansas City and was known as the Han 
nibal Bridge, taking its name from that of the railroad 
the Kansas City, St. Joe and Hannibal—in whose 
interest it was built. Its completion in 1869 marked 
the turning point in the prosperity of Kansas City and 
the end of a ten-year strife for railroad supremacy be 
tween Kansas City and Leavenworth. Octave Chanute 
and George S. Morison, both of whom later becam: 
presidents of the Society, were, respectively, chief engi 
neer and assistant engineer on this project, and in their 
book, The Kansas City Bridge, they give a complete 
account of its construction. 

The main piers were built by the open dredging 
method. A cofferdam was constructed and excavation 
accomplished by means of a dredge consisting of buckets 
on an endless chain. In the shallower piers the dredge 
was operated by four men and had a capacity of about 
50 cu ydaday. On Pier 4, which was sunk to a depth of 
56 ft, a caisson was constructed and four dredging wells 
provided, each with a similar dredge with telescopx 
frames allowing a range of length from 51 to 81 ft. The 
dredges were raised or lowered by chains controlled by 
crabs. A single overhead line-shaft, powered by engine 
and with individual control for each dredge, was operated 
Considerable difficulty was encountered in building and 
sinking the caisson for this pier owing to shifting channel 
and scour. One caisson was lost and the location of the 
pier moved 50 ft south to avoid encountering its wreck 
age. This change in location necessitated the transposi 
tion of two spans. 

All piers were of masonry. A special box for handling 
the concrete, or ‘‘beton’’ as it was then called, was 
vised for under-water work, and was evidently the fore 
runner of the present-day bottom-dump bucket. 


CONSTRUCTION EQUIPMENT FOR KANSAS CITY BRIDGE 
The entire list of equipment used on this work, & 
clusive of small tools, is as follows: 


Machine shop, consisting of a 1 donkey pump for jetting 
Daniels planing-machine, cir- 1 diving outfit 
cular saw, lathe, screw cutter, 4 large dredges with attach 
drill, and blacksmith tools ments 

1 small dredge 


1 steamboat 135 ft long 
4 barges 53 by 18 by 3 ft 3 pile drivers with 2,200! 
3 small barges hammers 
1 large yawl and skiffs 8 land derricks—horse powere¢ 
4 portable steam engines of 1 sawing machine (for cutting 
8, 12, 15, and 25 hp off piles under water, oP® 
1 9-in. Alden centrifugal pump ated by six men 
1 4-in. Andrews centrifugal 5 beton boxes 
force pump 2 steam crabs 
1 6-in. siphon pump 6 hand crabs 
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mnection with this equipment list Chanute and 

\I n remark that “‘the isolated position of Kansas 
s distance from manufacturing and commercial 
_and the unsettled character of the neighboring 
were most felt at the beginning of the work in 
the collection of a suitable outfit.” Even as much as 
thirty vears later, it was fortunate that by far the greater 
pal the large bridges were built on the railroads or 
s having rail facilities, as the problem of trans- 


port » heavy steam equipment over poor roads was 
a serious one. At best, the handling of this equipment 
from a railroad spur to its plant location called for much 
cribbing and bending of backs, for it was largely a strong- 
arm job. 


On the larger rivers floating equipment was sometimes 
used, but more often a “tram’’ was constructed over 
which all materials were transported. The concrete 
plant was ordinarily near the railroad spur, where 
materials could be unloaded and stock-piled by a stiff- 
leg derrick of timber construction. Bins and measuring 
hoppers were little used, the aggregate and cement being 
transported in wheelbarrows to the charging hopper, 
the required mix determining the number of wheel- 
barrows of sand and of rock and the number of sacks of 
cement used per batch. Water was introduced not by 
measure but largely by the judgment of the operator—a 
iar cry from the elaborate weighing or measuring de- 
vices that are now in use. Yet good concrete was ob- 
tained. The conerete when mixed was placed in buckets, 
loaded on small flat cars, and pushed out to the required 
location by a steam dinky engine on a 3-ft-gage tram 
track. A stiff-leg derrick at each pier location handled 
the conerete to the pier. It was usually demonstrated 
that, while on the near pier some delay often occurred, 
by the time the most remote pier was concreted the dinky 
and loaded flats would be pushing the concrete gang, for 
the engine operator by that time disdained to operate 
except with wide-open throttle. 

An impressive piece of equipment where long piles 
were to be driven was the skid driver—sometimes with 
leads 90 ft high. It required a skilled operator to 

pick’ the drop-hammer on its rebound, but it was done 
in a way that created a clock-like rhythm. 

In the power house were the steam-driven compressors. 
hese were of the opposed type and there were at least 
two of them, with a battery of three or more horizontal 
boilers. Adjoining the boilers were bins for the storage of 
coal, a large quantity of which was required. An office, 
blacksmith shop, tool house, and “hog’”’ house com- 
pleted the set-up. 
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In the sandhog house were wooden bathtubs, and hot 
coffee was given to each outcoming shift. Hospital 
locks were considered a “‘frill’’ and supplied only on work 
requiring very deep sinking. Nearly every job had its 
camp and commissary. While the allowed cubic footage 
per man in the bunk houses would probably have fallen 
short of the requirements of present state health depart- 
ments, the food supplied was as a rule both plentiful 
and good. Since board and bed were charged for at 
the rate of only $3 or $4 a week, these camps, except 
on long jobs, seldom “broke even.” 

In the erection of the steel superstructure, travelers 
were ordinarily employed and for the most part were of 
the “outside” type. Inside travelers were used on smaller 
structures because of the saving in materials and false- 
work. These travelers were built of timber and rested 
on wheels, for which a special track of rails was provided. 
The track of the outside traveler was laid along the false- 
work since the traveler encircled the entire span. On 
this account it was often a hundred feet high. The 
frames of the traveler were assembled and built usually 
on the falsework and raised into position; this was per- 
haps the most hazardous operation in the entire erection 
process. 

On cantilever spans, an overhead traveler was often 
constructed and moved out on the top chords. Manila 
rope was used in rigging and handling the steel. 


A PONTOON BRIDGE OF THE 1SS0’s 


Before leaving the ‘‘big’’ rivers, mention should be 
made of an early pontoon crossing of the Missouri. 
Prior to 1888 a number of such bridges had been built 
on the upper river, and in that year Vinton Stillings ob- 
tained a permit from the War Department for the con- 
struction of one at Leavenworth. The pontoons were 
constructed on the river bank of the military reservation 
a mile above the city and when completed were floated 
into place. The bridge, 1,400 ft long with an 18-ft road- 
way, consisted of seven sections, each 200 ft long and 
each supported on 14 pontoons 12 ft wide and 24 ft long. 
The pontoons were anchored by cables to large limestone 
boulders which had been lowered to the river bed. 
Aprons that could be raised or lowered were constructed 
at each end to allow for the rise and fall of the river. 
The center sections were hinged at each end to allow 
the free ends, when released, to float downstream, per- 
mitting the passage of boats. A capstan boat was 
stationed above, for use in drawing the sections back 
into place. The bridge was built in less than a year at 
a cost of $36,000. Its opening was in August 1889, and 


OrHEeR Virws oF CAISSON WorK ON THE KANSAS BRIDGE 


‘owing a Caisson Into Position. At Right: Falsework on Pier 4, Which Provided Complete Housing for the Four 


“‘Endless-Chain”’ Dredges Used in Excavating the Caisson 
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FLOATING DERRICK AND SCAFFOLDING USED IN LAYING PIER 
MASONRY FOR THE KANSAS CrTy BRIDGE 


was celebrated by the driving of the local fire engine, 
with black smoke pouring from its stack, across and 
back at a gallup. 

Considerable difficulty was experienced in holding the 
pontoons during high water and it was several times 
necessary to send a steamboat after truant sections that 
had broken loose and were being carried southward by 
the current. During the winter season the pontoon sec- 
tions were removed and anchored to the bank. The 
bridge continued in operation until 1893, when a com- 
bination railroad and highway bridge was built to re- 
place it, at the city. In the meanwhile a similar pontoon 
bridge had been promoted at Lexington, Mo. 

But to return to more conventional structures. Smaller 
bridges, away from the railroads, presented a differ- 
ent problem from those on the big rivers. These bridges 
were financed from that portion of county taxes levied 
for road and bridge funds, and such levies were small. 
The contracts were let by the county board of com- 
missioners, aided by the county surveyor who also sup- 
plied what little inspection the construction received. 

MAIL-ORDER BRIDGES FOR COUNTY ROADS 

Plans were usually supplied by the bridge companies, 
represented by bridge salesmen, each armed with a book 
of ‘‘standards.’’ These ‘‘standards’’ consisted of plans 
for trusses of from 30 to 90 ft, each designed for roadways 
of 12, 14, and 16 ft. Woe to the young engineer fresh from 
college, who, on the dresser top in an unscreened hotel 
room, under the light of a kerosene lamp, designed his 
own bridge and submitted it with his proposal! With 
much shaking of heads and comparison of standards, 
the verdict was usually handed down that it just 
“wouldn't carry."’ The story is told of a certain bridge 
salesman and a county surveyor, both seated on a log 
at the site of a proposed bridge, and both whittling. 
“Mort,” asked the surveyor, ‘“‘what is the component of 
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Vou. 10, N 9 
security of your bridge?’ Mort, to whom the trp 
“factor of safety’’ would have been equally bafi 
but playing safe, replied, ‘Oh, about fifty or so.” Ty, 
this the surveyor, after more whittling and considera. 
tion, responded, ‘‘Little enough, little enough.”’ 

Even for the larger highway bridges, little equipment 
could be transported over the roads both because of 
their condition and because little hauling equipment was 
available, aside from ordinary farm wagons. The foun 
dations were usually of steel cylinders or masonry 
The equipment consisted largely of hand tools with crah 
drop-hammer, small orange-peel dredge, riveting forge. 
and blocks and line. 

A request for additional equipment on the part of a 
field foreman once brought about the protest “Pete 
what's happening to you? You used to carry your 
tools out in a grip sack—now you want a car load. 
The rejoinder was ‘Yes, Boss, but you used to send the 
bridges out by mail.”’ 

Rivets were hand driven; piles were driven with a 
“Joe Heaver”’ driver, powered by a horse that after each 
blow plodded methodically back to allow the nippers to 
be engaged again in the hammer. Concrete was mixed 
by hand on a mixing platform—-the rock wet down and 
spread with the sand, the cement distributed, and the 
whole ‘‘turned’’ by a crew of shovelers. One old-time 
contractor often stated that when he had to mix con 
crete with anything but negroes he'd quit. The crews 
were recruited largely from farm boys who six days of 
the week worked their ten hours a day and then went 
home to do their chores. Nevertheless, these bridges 
served their purpose. 

All this was changed with the coming of the auto- 
mobile, hard roads, the Bureau of Public Roads, and the 
resulting creation of state highway departments, until 
today these well-organized departments are utilizing the 
best of consulting resources and are providing the 
bridge construction industry with by far the greater 
bulk of its work. 

Today the timber caisson has been replaced with that 
of steel or reinforced concrete, and heavy equipment can 
be transported by specially built trailer trucks capable 
of carrying 50-ton loads on multiple rubber-tired wheels 
over concrete pavements. Crawler-tread cranes trans 
port materials and largely eliminate the use of derricks 
The skid driver has given way to the steam-hammer 
operated on swinging leads. Diesel-driven air com- 
pressors have eliminated the battery of boilers with their 
coal storage bins; portable air compressors supply power 
to many tools previously operated by hand; speedy 
whirlies drop their massive 2-yd clamshell dredges ¢ 
under-water depths of 200 ft and more; and locomotive 
cranes have made travelers unnecessary. Gone is th 
camp and in its place are individually owned hous 
trailers and lines of workmen's cars waiting to transport 
their owners to homes twenty miles away when ther | 
or 8-hour shifts are finished. 

The horse and buggy has passed down the dust) 
road and over the horizon, and in its stead mymads © 
rubber-tired vehicles glide over endless ribbons of com 


its 


The little eight-wheeled “iron horse” with '© 


crete. 
funnel-shaped stack has given way to the compoute 
Mallet and the diesel-powered streamliners, an¢ " 
progeny have, like Pegasus, developed wings. Many ©! 
the old structures still stand and many hav: been re 
placed. But old and new alike, they are fou led upon 
the courage, the foresight, and the experience of 
men whose will surmounted the obstacles | ee 
can 


part of all pioneering, and to whom the slog 
be done,” was law. Time marches on! 
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[i gchway Design Trends in the Western States 
With Special Reference to Colorado Practice and Progress 
By C. D. Vair 


MeMBER AMERICAN Society or Civit ENGINEERS 
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RHAPS the first wheeled 
chicles to traverse our western 
prairies and mountains passed 
over the Santa Fe Trail, the Cali- 
fornia Trail, the Overland Trail, the 
Smoky Hill route, and the Oregon 
Trail. These primitive routes fur- 
nished very little in the way of a 
roadbed, and the caravans of wagon 
trains, each doing its own road work 
iust enough to get through—te- 
sulted in very little improvement of 
value to those who followed. In this 
period, from 1822 to 1875, directness 
between termini was sought, but de- 
sign for speed was unnecessary, and 
the principal requirement appeared 
to be safety against marauding 
Indians and land pirates. 

In 1849, Overland stages were placed in service. These 
vehicles were elegantly built and gorgeously painted; 
they were designed to carry eight passengers with a fully 
armed guard of eight men on the outside. The stage 
bodies were of watertight construction so that they could 
be used as ferries where streams were too deep for fording. 

The pioneers of this period were busily experimenting 
to improve transportation facilities through the western 
areas. Better stages, the pony express, and sail wagons 
were tried. A Mr. Fortune, an experimenter in Kansas, 
built a steam wagon intended to run between Atchison, 
Kans., and Denver, Colo. The machine, 20 ft long, and 
equipped with wide-tired wheels 8 ft high, performed suc- 
cessfully at 8 miles an hour on several trial trips around 
Atchison. The maiden trip to Denver was scheduled to 
start July 4, 1860. But the hand of destiny was against 
Mr. Fortune. As his machine began the journey, some- 
thing went wrong with the steering gear and the excited 
dnver was unable to stop, with the result that the steam 
wagon crashed into a building, wrecking both the build- 
ing and the vehicle. Thus Mr. Fortune’s misfortune 
put an end to his plans, and what might have been the 
advent of the automobile was delayed for forty years. 

For about thirty years following the Civil War, 
migrations into the western territories increased, and 
the cities, cultivated areas, and active mining regions 
created strong demands for road development. Wagon 
Wains and passenger stages stimulated road and bridge 
duilding. Private companies built toll roads, the states 
and counties financed the construction of numerous 
onidges, and intense activity to connect up the settle- 


quirements are 


such matters as curve 


Colorado State-Wide 


areas. This 


ments and extend roads out from rail points resulted in 
many mules of road improvement of one sort or another. 

With th appearance of the motor car the need for 
more extcnsive roads between centers of population be- 
gan im: ately to be felt. The natural soil road or 
NgAt s ing that carried wagon traffic quickly broke 
up u the pounding of the automobile. The im- 
Pa ; nd was to a uniform width of roadbed— 
Uraine 


. «led, and surfaced sufficiently to get traffic 
out of mud.” 
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EHICLE speeds and safety re- 


it is difficult to consider one without the 
other, says Mr. Vail in introducing this 
review of highway design practices. 
first part of the article treats particularly 


and non-passing sight distances, while 
the latter contains an interesting assem- 
blage of traffic accident data from the 


Survey, illustrating graphically the rela- 
tive importance of various accident fac- 
tors in urban, semi-urban, and rural 
paper was 
scheduled for presentation on the High- 
way Division program at the Society's 
1940 Spring Meeting in Kansas City. 


The first improvements followed 
very closely the narrow rights of 
way established in the horse-and- 
buggy days. Strength of road sur- 
face to meet weight demands caused 
great concern, and legislation was 
adopted to limit loads and speeds. 
Drainage was provided, but its cor- 
relation with soil conditions seemed 
haphazard. 

With speed limits of 35 miles an 
hour, long-radius curves were not 
deemed absolutely necessary, and 
superelevation at curves was a re- 
finement considered undesirable be- 
cause slow-moving horse-drawn 
loads of hay might tip over. At ap- 
proaches to towns, shallow ‘‘thank- 
you-marms”’ were built across the 
road to force the “‘scorchers’’ to slow down within the 
city limits. Excessive curvature at railroad crossings 
was advocated to force autos to reduce speed before 
reaching the crossing. 

In 1918, Colorado adopted a 24-ft width of roadway, 
including shoulders, in plains areas, and a 16-ft width in 
mountainous stretches. Grades of not more than 6% 
and curves of not less than 150-ft radius were declared 
desirable. Since that time, the increasing numbers of 
motor vehicles, greater speeds, and more frequent high- 
way accidents have developed a pressing demand for 
more adequate and efficient highway facilities. Out of 
the West have come proposals for designs based on speeds 
as high as 100 miles an hour. The numerous research 
organizations in the country have attacked the problems 
from many angles. The State-Wide Highway Planning 
Surveys were organized in practically every state to 
gather factual data for daily administrative use, and 
develop analyses and recommendations looking toward 
the establishment of definite, long-range highway im- 
provement programs integrated with the economic needs 
of the nation. These investigations deal not only with 
engineering problems but also with tax structures and 
financial considerations. 

Whereas the early road design was controlled by the 
requirements of getting traffic ‘‘out of the mud,” the 
trends of the past several years have been dictated 
largely by vehicle speeds and safety requirements. 
These two factors are so intimately interwoven that it is 
difficult to consider one without the other. 

For balanced design, every critical detail of the high- 
way must be designed, so far as is economically possible 
for the assumed speed—which is the probable maximum 
uniform speed of the faster group of drivers. The 
minimum curve radius for the assumed speed is deter- 
mined by the standard formula, 


so interwoven that 


The 


radius and passing 


Highway Planning 


originally 


0.067 V? 
S+ P 
where !V is the assumed speed in miles per hour. In 
Colorado, S varies from the normal cross-section crown 


Radius of Curve (in ft) = 
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of, say, 0.02 ft per ft of width to 0.1 ft per ft of width. 
In areas subject to excessive ice conditions, the tendency 
is to reduce the maximum superelevation to 0.075 ft per 
ft of width. For F, Colorado uses a value of 0.16 for 
speeds of 60 miles an hour or less, with a reduction of 
0.005 for each increment of 5 miles an hour above 60 
miles an hour. 

To facilitate use of these curves at the design speeds, 
spiral transitions are recommended. This refinement is 
being used in many of the western states and is part of 
the required design on U.S. Forest highway projects. 


NON-PASSING AND PASSING SIGHT DISTANCES 


Sight distance is an essential factor in highway design. 
The ability to see the highway for a sufficient distance 
to permit the driver to control his vehicle properly in 
the presence of obstacles is a vital necessity. 

Two types of sight distance are considered. The sight 
distance required to permit a vehicle traveling at the 
design speed to stop before reaching a stationary object 
in the same lane is designated as minimum non-passing 
sight distance. All points along the highway should 
have at least this sight distance. Sight distance long 
enough to permit safe passing of overtaken vehicles is 
considered as passing sight distance. Sections having 
passing sight distance should be provided at frequent 
intervals. 

Minimum non-passing sight distance, in fact, is deter- 
mined on the basis of the following formula for stopping 
distance 

Stopping Distance (in ft) = 4.4V+ 
V being the velocity in miles per hour. The first term of 
this formula allows three seconds for the driver to per- 
ceive an object in the roadway and react to the point 
where brakes begin to decelerate the vehicle, while the 
second term represents the distance necessary for brakes 


INTERSECTIONS 


Wuat HAPPENS IN Two-VEHICLE COLLISIONS 
As Revealed by the Colorado State-Wide Highway Planning Survey, Years 1936, 1937, 1938 (City of Denver Not Included 


to stop the vehicle, using a friction coefficient of 0.4. 
Stopping distances from various speeds, as determined 
by this formula, are as follows: 


DESIGN SPEED Sropeinec Drstancs 


162 lin ft 
309 lin ft 
564 lin ft 
S85 lin ft 
1,273 lin ft 


25 miles per hour 
40 miles per hour 
60 miles per hour 
80) miles per hour 
100 miles per hour 


The non-passing sight distance is measured from the 
eye of the driver 4.5 ft above the road surface to the 
top of an object 4 in. high. Using the stopping distances 
determined in the foregoing, the minimum lengths of 
vertical curves required at changes in grade over a hill 
crest are determined for the various algebraic differences 
in grade. 

Minimum passing sight distances involve a wide 
choice of assumptions for traffic behavior. The present 
trend is to use the sum of three distances: 

1. Distance traversed during perception time 

2. Distance traversed by passing vehicle 
passing. 

3. Distance traversed by an opposing vehicle during 
the operation of passing. 

For the firse item we assume that two cars are travel 
ing in tandem at 10 miles an hour less than the design 
speed. The opposing traffic lane becomes clear and the 
driver of the rear car decides to pass. The distance (= 
ft) traveled during this perception time is 4.4 (| LU), 
where V is the design speed (in miles per hour). 


For the second item, the distance traversed ™ _ 
T 


while 


to the passed vehicle plus the distance traversea by “ 
passed vehicle in the same period of time ) ; 
1.47 (V — 10) where S is the spacing between 
vehicles at beginning and end of the passing m we 
and ¢ is the time in seconds required to tra -- 
relative to the slower moving vehicle. S is taken 4s oa 
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| the basis of an average relative velocity of 10 
er hour. 
the third item it is assumed that opposing traffic 
ling at the design speed for the highway. The 
F e traveled by opposing traffic during the passing 
er is 1.47 Vt. 

‘he minimum passing sight distance then is the sum 

of the three items, or 


Vv — 10) + 2S + 1.47 (V — 10)t + 1.47 Vi 


rhe distances for the various speeds on the basis of the 
ng assumptions are: 


tor 
poregoluy 


REQUIRED PASSING 


DESIGN SPEED Sicnt Distance 


1) miles per hour 643 ft 
40 miles per hour 1,060 ft 
) miles per hour 1,595 ft 
60 miles per hour 2,316 ft 
70 miles per hour 3,236 ft 


Where passing sight distance is considered, vehicles 
are the objects that must be seen. The height of object 
is assumed to be 4'/2 ft, the same as for height of eye. 
[he minimum lengths of vertical curves are developed 
on this basis and are tabulated for use in design. 

The width of roadway cross-section required for safe 
operation has increased as traffic density, vehicle speeds, 
and truck widths have become greater. The trend gener- 
ally over the entire country now is to use an 11-ft width 
per lane of traffic, and some authorities are advocating a 
|2-ft lane width where speeds are high and truck traffic 
is heavy. Using 12-ft lanes and 8-ft shoulders, the 
modern two-lane highway presents a finished width of 
10 ft. This crowned width, together with 1l-on-6 slopes 
irom shoulders toward ditches, provides an improve- 
ment that should serve without congestion for mixed 
traffic of at least 4,000 vehicles a day. 

In designing a two-lane highway, the possibility of 
future enlargement to three or four lanes must be con- 
sidered. A plan where culverts can be extended readily 
or bridges widened without heavy loss of investment 
should be used wherever possible. Deck-type bridges 
are preferred in Colorado. 

lhe use of soil studies on each project to obtain more 
carefully stabilized subgrades is becoming more general 
in the western states. More specific control of grading 
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operations, and wetting and rolling of embankment ma- 
terials are now covered in the design. 

To provide a highway of pleasing appearance and to 
prevent erosion along and adjacent to it, a portion of the 
highway funds are being expended for roadside improve- 
ment projects. These improvements involve flattening 
slopes, constructing contour ditches, planting to provide 
ground cover, and constructing roadside parks where 
drivers can rest. 

Walkways for pedestrians are now provided in urban 
or semi-urban areas. The trend is to construct these 
sidewalks along the right-of-way line instead of along the 
roadway shoulder. 


TRAFFIC ACCIDENT DATA ILLUMINATING 


The Colorado State-Wide Highway Planning Survey 
recently reported upon the results of a traffic accident 
study extending over the years 1936, 1937, and 1938. 
This study indicates the type of remedial measures 
necessary to reduce the accident frequency. Figures 1 
and 2 indicate records of accidents involving two and 
three cars, respectively, and illustrate the percentage of 
accidents of various sorts in urban, semi-urban, and rural 
areas. 

Upon inspection of the accident trends, one observa- 
tion is evident: two-vehicle collisions exhibited the great- 
est accident frequency in all localities. In urban localities 
two-vehicle collisions made up 76.8% of all accidents; 
of these 54.8% occurred at intersections while 45.2% 
occurred between intersections. In semi-urban localities 
two-vehicle collisions were 64.2% of all accidents; of 
these 45.8% occurred at intersections, while 54.2% oc- 
curred between intersections. In rural localities two- 
vehicle collisions constituted 46.8% of all accidents; 
of these 18.9% occurred at intersections while 81.1% 
occurred between intersections. 

The diagrams of two-vehicle collisions presented in 
Fig. 1 are designed to aid in visualizing the drivers’ 
desires or their intended direction of travel prior to 
crashes. The width of the symbols is proportional to the 
percentage of accidents of each type, and it is of interest 
to note how the relative frequency of various accident 
types varies as conditions change from urban to semi- 
rural to rural. For example, in the ‘at intersection’”’ 
diagrams, observe the accidents involving vehicles 


AT INTERSECTIONS 


None 


22% 2.2% @eported 2.2% 21% 73.9% 100 O% 
59% 176% None Reported 59% 35 2% 100 0% 
168% 12.5% 62% None Reported 18 8% 100.0% 


BETWEEN INTERSECTIONS 


RBAN 22% None Reported 15.2% None Reported 
SEM 
Rean 59% 17.6% 5.9% 5.9% None Reported 
MURA 2.5% 6.3% 62% 6.2% 6.3% 62% 
BAN 8.8% 8.8% 13% 1.3% 
8% 52.3% None Reported "4% 
46% 49.0% Nore Reported 51% 


38% 202% 304% 13% 13% u4a% 100 0% 
None 

136% Reported 91% None Reported 68% 100 0% 
None 

16% Reported 12.41% None Reported 5.1% 100 0% 


Fic. 2. WHat HAPPENS IN THREE-VEHICLE COLLISIONS 


| by the Colorado State-Wide Highway Planning Survey, Years 1936, 1937, 1938 (City of Denver Not Included) 
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increase of two-car 
lisions wherein one or both 
vehicles were on the wrong 
side of the road warrant. 
careful study by the edy 
cator, engineer, and ep 
forcement officer. Ever, 
effort should be made ¢, 


keep the driver and his 


vehicle in the proper lane 
of traffic, on his side of the 
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road. It is interesting { 
note here that the most 


S85 


prominent violation re 


corded in 1936, 1937, and 
1938 was driving on the 
Owrong side of the road in 
jsanseuece semi-urban and rural areas 

Also to be observed ip 
the diagrams is the varia 


tion in the percentage of 
accidents involving ve 
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hicles entering or leaving 
an alley or driveway. The 


percentages of accidents 
contributed by these 


Fic. 3. PORTION OF A FEDERAL- 
moving in the same direction—one going straight 
through, one making a left turn. The ratios of increase 
of this type in semi-urban and rural localities over 
urban localities are slightly over 2 to 1 and slightly less 
than 4 to 1, respectively. 

Design details intended to reduce accidents at inter- 
sections include wider rights of way at intersections to 
increase sight distance; a sufficiently wide median parting 
strip between opposing lanes to permit turning vehicles 
to park between lanes until movement can be resumed 
without endangering other vehicles; and acceleration 
and deceleration lanes to provide lanes where traffic 
leaving the main highway can slow down for the turn, 
or where traffic can enter the highway and gain speed 
without danger of rear-end collisions. In cases of inter- 
sections involving heavy traffic flow on both highways, 
structures to separate this traffic are considered neces- 
sary. Also, the proper stop signs on secondary roads, 
warning signs, and pavement markings, are part of the 
requirements for correct intersection design. 

The ‘“‘between-intersection” diagrams forcibly empha- 
size contrasts between certain vehicle movements and 
the relative degree of safety with which each can be 
made within the various localities. 

Angle parking in urban localities is the largest single 
contributing factor to two-vehicle collisions. In fact, 
in comparison with parallel parking, the expectancy of 
having an accident when backing from the curb in angle 
parking is better than 2'/, to 1 in urban localities (Fig. 1, 
lower left). On the other hand, in semi-urban and rural 
areas, movements forward and backward from parked 
positions are negligible in amount, and the ratios are 
about the same for each of these movements in both 
localities. 

Two vehicles moving in the opposite direction in- 
volved in side-swipe crashes increase from 6.5% to 

5.0% to 50.3%, or in the ratio of 1 to 5'/, to 8 in urban, 
semi urban, and rural localities, respectively. Head-on 
collisions in like manner increase from 1.9% to 6.6% to 
10.4%, or in the ratio of 1 to 3'/, to 5'/, in urban, semi- 
urban, and rural localities, respectively. The percentage 
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movements is 12.2%, 
18.3%, and 7.3% in - 
ban, semi-urban, and rural 
localities, respectively. Note should be taken that al 
though cities have a preponderance of alleys and drive 
ways, the percentage of accidents at such points is lower 
in cities than in semi-urban areas. This increase in semi 
urban localities can be accounted for by the mushroom 
growth of small commercial establishments along the im 
proved main-line highways, and by the greater speeds 

Design trends to combat between-intersection «a 
cidents include wider traffic lanes, a median parting 
strip to separate opposing traffic, wide shoulders and flat 
shoulder slopes, greater sight distance, and easier grades 
and curvature. Also along the more heavily traveled 
highways the need for service roads and limited access 
to the main route is becoming more evident. 

The expanding needs of traffic make wider rights of 
way necessary. More than this, it is imperative that 
positive control of roadside improvements be exercised 
to prevent the promiscuous growth of hot-dog sta! ids 
beer joints, junk yards, fruit stands, dance halls, and s 
forth, where their presence would increase hazards t 
traffic. Many of the states have adopted zoning laws 
which permit this control, and it is expected that the 
application of these laws will result not only in a reduc 
tion in traffic hazards, but also in the general enhanc: 
ment of property values along highways. 

To illustrate another type of information now avail 
able for use in design studies, part of sheet No. !5 
‘“Federal-Aid Route Status Diagrams” is im luded 
herewith. It is one of 127 sheets covering the Federa 
Aid System in Colorado and furnishing inventory dat 
such as width and type of surfacing, shi yulders and major 
structures, railroad crossings, road intersection anc 
traffic volumes. This particular sheet covers the north 
south highway adjacent to Denver and the p wrtion re 
produced here shows the new four-lane construction sou" 
of Denver where the heavier volumes of traffic exist 


ala 


A large reservoir of road information luable re 
connection with highway design is being develope¢ °° 
the Highway Planning Survey. Without doubt, ™" 
future design trends will owe their adoption to '" 

this agency 


gathered and so graphically presented by 
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A Variety of Methods to Serve a Multitude of Needs 
By L. B. Rosperrs 


MEMBER AMERICAN Society or Crvit ENGINEERS 
Assistant Cuter ENGINEER, New York Wor Farr Corporation, Fiusuine, N.Y. 


MPHASIS in surveying mat- 

ters is being placed at present 

on greater accuracy, on im- 
provements in establishing _first- 
order control, and on methods of 
survey adjustments. Even a casual 
review of recent engineering publi- 
cations indicates that considerable 
progress has been made in improve- 
ment of method but not in volume 
of production. 

Reconnaissance covers a complete 
report of the essential information 
aflecting a proposed undertaking. 
Surveys are often essential, and 
simplicity of method with ingenuity 
in its application is as important in reconnaissance as 
refinement is necessary in modern first-order surveys. 
Determinations of distance, of direction, and of difference 
of elevation of an area, are made. This is true even when 
the result is to be reported only orally, since boards of 
direction continue to take in more through the ear than 
through the eye. It will be desirable and usually helpful, 
however, to supplement the reconnaissance by recording 
the information obtained in map form. 


ment. 


WIDE RANGE IN PURPOSE AND ACCURACY 


Such surveys have the widest possible range. The ac- 
curacy with which they are conducted differs greatly 
and the graphic representations of the journey vary 
from plain unadorned drawings to highly ornamented 
projected maps. Many travelers have submitted their 
first-hand knowledge of the areas they visited in the form 
of generalized reconnaissance maps; in the early days 
of this country, these clothed the skeleton of geographic 
knowledge of the great area in patchwork fashion, it is 
true, but they also served most help- 
fully when formal and more highly 
specialized maps were made. 

Progress in surveying will be defi- 
uitely retarded if methods become too 
much standardized, with special em- 
phasis on any particular method. All 
methods should be taught and the one 


best fitted for the particular job should 
be adopted by the engineer. The sur- 
vey will be, in each case, a special one, 
the specifications being determined by 
the pers sponsible for the proposed 
development who wants an answer only 
to the degree of accuracy which is re- 
quired by his individual problem. 

The ri \aissance survey is limited 
m every by two factors: first, the === 
meter oney allotted for it, and 
second, time available. No other 
an re placed on the engineer 


he job; there is always a 


5 


M ANY are the uses and purposes 
of reconnaissance, for which en- 
gineers have evolved a number of survey- 
ing methods, each with modifications to 
suit particular circumstances. 
Major Roberts describes briefly, but- 
tressing his technical observations with 
illustrations from several continents. In 
essence the methods are simple but they 
do call for ingenuity, persistence, and 
hard work in their practical develop- 
This article is abridged from a 
paper presented before the Surveying 
and Mapping Division at the Society's 
Spring Meeting in Kansas City. 


SURVEY CARAVAN CROSSING THE BLUE NILE IN ETHIOPIA ABOUT 


I 


method whereby he can accomplish 
the desired result. 

The engineer charged with a recon- 
naissance should devote time to 
study and interpretation of existing 
maps. By all means, before under- 
taking even a rough survey, a search 
should be made for any information 
that may already be in existence. 
Reverting to the wide range of re- 
connaissance surveys—at one end of 
the line is the survey made with no 
instruments whatever. Quite ra- 
tional traverses can be produced in 
this manner. Distance, on this type 
of work, is determined by pacing; it 
is assumed that every engineer knows, and will use, the 
length of his pace. A normal rate is 96 paces a minute 
at 30 in. a pace, or 2.7 miles per hour. 

For angle determination, rough measurements may 
be taken with the hand at arms length. An angle of 15° 
is subtended by the span between the ends of the thumb 
and the middle finger—a most convenient angle since 
it corresponds to the value of the sun’s travel in an hour. 
Practice in spanning the horizon is advisable; it is a 
convenience that a horizon is always available, both 
indoors and out. The horizon is also spanned 32 times 
by the distance between the forefinger and thumb, re- 
sulting in an angle of 11'/,°, or one point of the compass. 

Next in the ascending line of preliminary surveys, are 
traverses in which the pacing of an animal determines 
distance and a compass gives angles. I have had better 
success with mules than horses, as the mule is more 
steady, uphill and down, and continues to pace evenly at 
the end of a hard six-hour day. Such a traverse, 212 
miles long, from the mountains north of the escarpment 


These 


30 MILEs FROM Its SOURCE 


Plane-Table Survey for Wagon Road Later Abandoned in Favor of Pacing by Mule 
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at Dessye, in Ethiopia, west and north across extremely 
rough country to Lake Tsana, when plotted on a scale 
of 4,000 ft to the inch, checked within 1'/, miles. The 
object of this reconnaissance was to determine the loca- 
tion of a wagon road. 

Surveys of this type are frequently made by travelers. 
For example, Sir Francis Younghusband on a traverse of 
1,255 miles by camel caravan in Outer Mongolia in 70 
days checked with established points at both ends of 
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Few of These Rounded Hilltops Could Be Used 
as Triangulation Points 


the journey to a remarkable degree. The results of such 
purely reconnaissance surveys are reasonable and in- 
formative. A general reconnaissance of an area in ad- 
vance of a systematic survey is always advisable. Even 
if the work is crude, the information will assist those 
who use it with a proper sense of its value. 

Fairly good results for distance determination may be 
obtained by sound measurements. These are of par- 
ticular value in densely wooded areas or in swamps where 
landings from boats are impossible. The best results 
are obtained by the regular firing of a gun at agreed- 
upon intervals, using 1,090 ft for each elapsed second in 
calm weather at $2 F. A correction of 12 ft faster for 
each 10° rise in temperature should be applied. A 
pendulum is as good as a watch in beating out seconds. 

In more settled country, distance has been obtained 
with considerable success by rolling a wheel of known 
circumference over the ground. This method is used 
more extensively abroad. Where roads have been built 
in more developed areas, distances obtained by counting 
revolutions of a wagon wheel have proved adequate; in 
fact, this method seemed good enough for original land 
surveys. Strange as it may seem now, part of the original 
land sectionizing of the Middle West was carried out by 
this method; but those were the days when the contract 
surveyor was the monarch of all he surveyed. The roads 
shown on the standard topographic map of this country 
were traversed by plane table for direction and by wheel 
count for distance until about 1908; the results, plotted 
on a field scale of 4,000 ft to the inch, proved satis- 
factory. 

On surveys where the determination of distance is 
made by stadia, it is advisable on reconnaissance to 
know how to stretch out the various sights. The com- 
monest method is to add 4 ft to the length of the stadia 
rod by having the rodman hold the bottom of it at which- 
ever button of his vest is just 4 ft above the ground. 
The following method taught me by French topographers 
has been found convenient: the telescope is rotated 
90° so that the stadia wires are vertical. The rodman 
has two canes around each of which he ties a white cloth; 
using the rod to measure, he can stick the canes in the 
ground a rod’s length apart, holding one end of the rod 
on the second cane. In effect, he has doubled the length 


of the rod; and it can be doubled once more by reading 
between the center cross-hair and one stadia wire. 

It is also advisable on a preliminary survey to give 
some idea of the differences in elevation which produc 
the relief. Without instrumental determination of these 
differences, such information can be supplied only in the 
most general manner. If a picture of the relief wil! su; 
fice, some form of hill shading or hachure work can be 
used to advantage, for this method continues to have a 
greater appeal than any other to most map users. Ty 
show the relief of an area in a convincing manner calls 
for real artistic ability. Abroad, this method is more 
generally accepted and in some schools is taught as true 
topographic mapping, the use of mathematical contours 
being a different subject. 

Contouring is the best method yet contrived for 
showing the exact heights of an area. Next is the show- 
ing of relief by ‘form lines,’’ interpolating what amounts 
to an entire contour system from a few spot heights 
This takes practice and such practice is recommended. 

For reconnaissance surveys of a still higher scale of 
accuracy, the engineer finds many aids, the various in- 
struments being praised, criticized, or condemned by 
experienced engineers of equal authority. Direction, 
distance, and difference of elevation can be accurately 
and rapidly determined by the use of the plane table 
Not the least of its advantages is its flexibility in opera 
tion. For example, as a member of the Third Asiatic 
Expedition of the American Museum of Natural His 
tory, I had to make a route survey on the Gobi Desert 
in Mongolia. On this level treeless country no system of 
triangulation or ground photography is possible, owing 
to a complete lack of recognizable points. The survey 
was to be made at maximum speed, to a definite scak 
and contour interval; and further, although not speci 
fied, it was desired that something better than aneroid 
barometer elevations be obtained. The entire party was 
to be transported in motor cars. 


ADAPTING SPECIAL METHODS 


To solve this problem, I decided to traverse the rout: 
taken by the main party, using the plane table for di 
rect route recording, a solar chart for orientation, a car 
as a sighting point on which an angle could be taken 
with the telescopic alidade for differences in elevation 
and the odometer of the car for distance. Two cars 
were used—one for the instrument, the other instead of 
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THE ALTAI MOUNTAINS 
Here Triangulation Was Possible and a Large Area 2 
by This Method 
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ion computations 
he last sight while 
riding to the new posi- 
tion. The results were 
plotted on a scale of 

or (about) 3 
miles to the inch and were satisfactory as reconnais- 
sance mapping. 

This work was done in a treeless area. Where under- 
brush and thick jungle exist, it is possible to use a small 
plane table, 9 by 9 in., to advantage, with either an 
aneroid barometer or the small explorer’s alidade for de- 
termining relief. 

For obtaining differences of elevation, many types of 
instrument are available. Use of small hand levels is a 
guarantee of a long-drawn-out survey. Hand levels 
equipped with a clinometer give fair results when the 
area is not forested. The most popular and the most 
maligned instrument of all is the aneroid barometer. It 
is useful in obtaining differential elevations but quite 
unreliable for absolute ones. Simultaneous observations 
at two stations always give better results than those ob- 
tained by one traveler; all readings should be checked 
by a more precise method as soon as practicable. Noth- 
ing better, however, has been contrived for fast work 
than this instrument. When it is used with judgment, 
and a profound trust in the Lord, it will give fair results. 


AREA SuowinG Winp Erosion, NEAR CENTER OF Gop! DESERT 


Reconnaissance surveys of the most informative but 
not always the most rapid type are those made with area 
photographs, taken either from the ground or from the 


air. Such possibilities, although known to a few mili- 
tary engineers since 1850, became widely recognized 
during the World War. The theory and practice of 
mapping trom the air has already been thoroughly dis- 
cussed before the S¢ ciety. 

Mention of the aerocartograph, which produces work 
of the utmost refinement, may seem out of place in this 
Paper; but it does have a definite bearing on recon- 
Natssat lapping since any type of record that serves 
the j ‘ar purpose can be produced by such an in- 
scrum ‘or preliminary study and planning, the 
‘eral zraphs of an area can be viewed in a small 
a S Che impression of distance thus gained, 


relative, permits a better interpretation of 
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SuRVEY CAMP ON HIGHLANDS OF ETHIOPIA 


Tents Arranged in Oblong Circuit for Protecting Stock Against Hyenas 


the topographical features of interest than could be ob- 
tained without such an instrument. It is necessary to 
establish ground control in the area to be mapped photo- 
graphically if the reconnaissance report is to be supple- 
mented by a controlled mosaic or aerial map. The 
problem is to determine the ratio of distances between 
image points on the photograph with the corresponding 
distances between these same points on the ground. 

In Alaska, excellent results are being obtained by the 
U.S. Geological Survey in exploratory or reconnaissance 
surveys by the combined use of the plane table and the 
panoramic camera. This is in a mountainous region 
where the ranges consist of a complex arrangement of 
peaks, glaciers, and steep slopes—difficult country for 
ground work alone but a most favorable type for the 
camera method. Oblique aerial photographs are also 
used with the plane table on preliminary surveys in this 
area. The maps are usually on a scale of 1: 180,000, or 
about 3 miles to the inch. Ground control, as usual, 
must be established in part of the area, and the pris 
matic astrolabe has been found an efficient instrument for 
this work. As the area is one of great rainfall—only 
10 days a year are said to be suitable for aerial photo- 
graphic work—-the various operations are carried out 
independently, the aerial photographs being taken when 
weather permits. In the office, the map is produced by 
means of a panoramic photoalidade which permits the 
determination of the direction and the elevation of points 
in an oriented photograph. 


VARIED USES FOR AERIAL RESULTS 


At present interest in rapid aerial reconnaissance 
surveys is very great abroad; excellent results are re- 
ported to have been secured by the use of a solar peri- 
scope by the Italian military mapping services. On the 
film, at the same instant that the vertical exposure is 
made, the images of a chronometer, magnetic compass, 
and gyro-compass as well as the position of the sun are 
recorded. The practical result, in common with that of 
all exploratory surveys, is a map of small scale. 

It should be noted, moreover, that aerial photographs 
have been used for many purposes besides mapping and 
in this sense are of particular value in reconnaissance 
problems. The clear photographic representation of 
the ground conditions has been used to demonstrate the 
character of settlement, communication, and geologic 
structure, as well as the possibility of the economic de- 
velopment of new countries or of city planning in old 
ones. From the map-maker’s viewpoint, neither the 
aerial photograph nor the mosaic is a map; but engineers 
should realize that both the single view and the mosaic 
serve map purposes, especially in preliminary studies. 

The following general suggestions may be helpful in 
planning reconnaissance surveys by ground methods 
A principal valley, for example, characterized by gently 
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sound of the rodman’s voice. The rodmap 
then follows the tape to the instrument 
and the operation is repeated unti! the 
ridge runs out at a gap previously located 
on the stadia traverse. The distance 
plotted for each tape length is 300 ft. as 
experience proved that 20 ft was the extra 
length needed in such country to tak up 
the length of the winding course of the 
tape around the trees. I have used this 
method with success on scales up to 2,000 
ft to the inch. 

In the publication of a reconnaissance jn 
map form, the engineer should bear in mind 
that the accuracy of a map bears a definit; 
relation to the scale; he should insist that 
the proper evaluation be placed on the 
work and that the map bear this informa 
tion on its face. If there is the slightest 
Great EXPpANse or FLAT, TREELESS PLAIN CHARACTERIZES LARGI suspicion that the map will be enlarged 

AREAS OF THE Gost DESERT and used for design or location, only an im 

mediate resignation will forestall certain 

loss of reputation. A map projection will not be necessary 
unless the area is much in excess of ten square miles. 

That the same standard of accuracy be maintained 


rolling hills and subordinate valleys, lends itself to the 
development of a network of triangulation. Advantage 


should be taken of natural prominent points and the 
work based on a system of intersections. Angles of | throughout a reconnaissance map is not essential; in fact | 
elevation to every one of these selected points should be in many cases it is not possible to complete the work in , 
a part of the work. The distance should be very closely that manner. For example, I have seen maps produced ; 
observed where the vertical angle is large and the dis- for military purposes where part of the area was held by : 
tance small: conversely, when the distance is great and the enemy; these maps had an extreme accuracy to the : 
the vertical angle small, it is the angle that must be rear of the front lines, certainly a diminished accuracy . 
closely observed. near them, and only a few intersections in enemy terri . 
If a reconnaissance survey is desired in very flat tory. Such maps bore the unique legend, “Every point : 
country, vertical control should be provided. Experi- on this map is wrong.’’ A good example of a standard . 
ence shows that errors of magnitude may occur if such map having different standards of accuracy is found in th 
work is not properly tied to proved level bench-marks. official maps of Switzerland—the valley areas are shown 
Where the main features of the area are broad valleys, in useful contours and the alpine areas by hill shading He 
the work should be conducted from the lowest parts Map style and ornamentation have reached a de- o 
to the highest. Also, endeavor should be made to cut  cidedly formal stage in the standard issues; the writing 7 
across the drainage as often as possible. ‘‘Bone your on the map is regarded in some quarters as a map symbol 
math" is good advice to an engineering student; and _ initself; serious discussion is held as to whether alphabets - 
“cut your drainage’ is equally important in reconnais- should or should not carry serifs. Similar consideration oF 
sance. When an area is examined along its characteris- is shown by permanent committees on geographical “a 
tic lines, the special summits, the important gaps, and names to the authorized spelling and the transliteration of 4 
the ridges will be surely included in the investigation. foreign place names. In the recording of reconnaissance lo 
In areas where a heavily forested, high plateau region surveys, it is sufficient that the writing be as simple and ut 
has been cut by subsequent drainage into ridges and legible as possible and that place names be recorded as a 
hollows, information in regard to the ridges is usually _ heard. Str 
difficult to get. Good results can be obtained by using The methods by which reconnaissance can be made art frei 
the small plane table, compass orientation, aneroid essentially simple ones and call for nothing more than plat 
barometer, and a linen tape 320 ft long. Stadia traverses ingenuity, persistence, and hard work in their applica - 
are run on the main forks of the drainage system, cutting tion. Famous reconnaissance surveys of the past have a 
across gaps at intervals to form small blocks of the area. been made by a splendid company of men. Since “good if 
The ridge information is obtained from gap to gap, the men follow the good men gone’ we have an assuranc' a 
aneroid barometer working well on the relatively small that when need arises, work equally adequate will result P; 
differences of elevation. For distance, sews 
the linen tape (which has been well Was 
soaked in paraffin) is pulled to its full $2 |: 
length along the ridge by the rodman. diver 
He then shouts and the instrument lake 
man, having oriented the plane table, cept 
draws a ray in the direction of the pumy 
sound of the rodman’s voice. Next ing p 
he follows the tape to the rodman’s lrun| 
station; taking the front end of the Stree 
tape, he proceeds for another full tape maine 
length, orients the board, plots the po- lrun 
sition of the rodman as 300 ft, and lo- fall j 
cates the position of the new instru- Typicat Gost Desert TopoGRAPHY lhe 
ment station by backsighting on the lriangulation Was Not Possible and a Car Was Used as a Stadia Rod in Area 
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. y has just been completed and 
iment i Seattle S Henderson St reet placed in operation a a treat- 
i! the q . ment plant serving a population of 
cated 7 Se wage ‘Treatment Plant 30,000 in the. southern part of the city 
stance : Cc of Seattle. Primary treatment only 1s 
ft, as attempted, with discharge into tide- 
extra . By M. O. SyLiiaAaseN water. Provisions for enlargement, as 
ike up required by future demands, have been 
of the : Member American Society or Civit ENGINEERS included. Mr. Sylliaasen here de 
d this ConsuLtinGc Encineer, Seatt_e, Wasn, scribes the development of the project, 
» 2,000 its arrangement, and mode of operation. 
nce I SEWAGE treatment cified that the sewage brought 
1 mind plant serving a small to the river from the Lake 
le finite portion of the city of Washington basin be treated 
st that Seattle has recently been com- before discharge. The Hender 
mn the pleted and placed in operation. son Street plant fulfills this 
lorma It is the first such plant in the mandate and in addition cares 
ightest city except for three small Im- for most of the flow from the 
ilarged hoff installations, two of which Duwamish River basin. 
eters are no longer in operation. The treatment plant is de- 
certain Seattle lies between Lake signed to serve a population of 
Cessary Washington and Puget Sound 32,000 and a flow of 8,000,000 
iles Fig. 1). The city is sewered mgd from a sparsely populated 
itained by a combined storm and sani- area. As the Duwamish River 
in fact tary system, designed in the water is not used for drinking, 
work in residential areas to care for 1 bathing, or industrial purposes, 
oduced in. of rainfall per hour with 25% and as the plant is intended 
held by runoff. During periods of maxi- merely to eliminate visible 
r to the mum runoff a portion of the nuisance and odor, and to pro 
ccuracy flow in the trunk sewers is al- GrNeRaL View or PLANT From Pump Cuamper Roor tect commercial and game fish, 
y tern lowed to overflow into various it was determined that pri- 
y point lakes and waterways at convenient locations. mary treatment only was required at the present 
tandard Approximately the north half of the city is served by time. Ease and economy in operation, certainty of 
id in the the North Trunk Sewer (Fig. 1), which has an outfall results, and opportunity ‘for ready disposal of dried 
> shown at an excellent location on Puget Sound, where the sludge pointed to the selection of a plant providing 
ding currents are offshore regardless of wind or tide. Treat- grit removal, plain sedimentation, two-stage sludge di 
1 a de- ment of this sewage will probably never be necessary. gestion, and sludge drying beds. 
Writing rhe remainder of the city is a high ground-water level at 
) symbol served by many smaller sewers, | \ CITY LIMITS the site made it advisable to se 
phabets also with outfalls along the shore | Pcwiggh lect a type of plant utilizing tanks 
deration of Puget Sound and in the Du- unten that would not extend to great 
raphical wamish River Waterway which | 47 \ _ depths into the ground. The 
ration ot is tributary to the Sound. The “a a P plant site is of sufficient size to 
— flow from these sewers will re- Simon Bay 1 PG, a 4 accommodate additional units 
nple and quire other disposition in the wR y Vs ANY and a more complete treatment 
orded as future and the new Henderson — as required. The location is 
Street treatment plant is the & | such that intercepting sewers di- 
nade lirst step in this direction. The ais atl haan ae verting all sewage from the main 
ore than plant is located on a tract of eo sae x ) . waterfront on Elliot Bay can 
applica acres on the Duwamish Wa- 0 1 reach the plant. 
ast nave terway and handles the bulk Scale in Miles ~~ > Be Sewage follows the paths 
the flow which previously shown diagrammatically in Fig. 
reached the waterway untreated. | 9 he 2. It enters through an over- 
ill Prior to 1926, thirty-two small | flow chamber, where excess flow, 
sewers had their outfallsin Lake | 3 ; \ or the entire flow if need be, can 
igt A bond issue of be diverted through 30-in. 
~'=9,000 was then voted to ” sewer to the river. Passing the 
we rt a ewage flow from the y overflow chamber, it next enters 
‘rom time to time inter- b \ the pumping plant, where three 
cept rs have been built and 2,800-gpm float-controlled 
pumps lift it 29 ft. Thence it 
North | > flows by gravity through the 
ne Hanford plant. One pump is intended 
the re- for standby use only. From 
Trunk Street | the pump discharge a concrete 
fall is a has its out- flume leads past an emergency 
Th , uwamish River. Fic. 1. Map or SEATTLE SHOWING LOCATION oF overflow weir to a_ Parshall 
id ordinance spe- HENDERSON STREET TREATMENT PLAN1 measuring flume, which is con- 
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DeTRITOR AND COMMINUTORS—PLANT CONTROL HOUSE 


nected to a flow-recording gage in the control house. 
These arrangements are shown in Fig. 2. 

Grit is removed by a detritor with a 13-ft width of 
weir, a 2-ft water depth, and an inclined trough up 
which the grit is raked and washed, thereby eliminating 
the odor and nuisance so often present in such material. 
The rake deposits the grit in a steel bucket equipped 
with a chain hoist for direct loading into a truck. Ulti- 
mate disposal of the grit is by filling on the site, much 
of which is low ground. 

From the detritor the sewage flows through two 25-in. 
comminutors. These devices consist of vertical-axis, 
motor-driven cylinders suspended in the flow channels. 
The sewage flows through */;-in. horizontal slots in the 
cylinders. Particles not passing through are ground 
up against vertica’ cutters with teeth engaging the 
horizontal slots. ™.:e screening and grinding of screen- 
ings are both performed under the surface of the sewage 
flow without nuisance. Each comminutor will pass 4 
mgd with a head loss of 4 in.; or 8 mgd with a head loss 
of 10 in. 

FUNCTIONS OF CONTROL HOUSE 


Open concrete channels carry the flow into the control 
house, from which it goes to either or both of the sedi- 
mentation basins. On the main floor of the control 
house are a laboratory 
room, a wash room, a 
locker room, an opera 
tion control room, and a 
chlorine room equipped 
with two vacuum, so 
lution-feed, manual-con- 
trolled chlorinators, each 
with a capacity of 500 
lb per day. Chlorine 
may be applied to the 
clarifier influent or efflu- 
ent and will be used only 
during periods of low 
flow in the river. Ad 
joining the chlorine room 
is a rack for five one-ton Fic. 2. 


Covered Drying Bed 


Open Drying Bed 


Future Orying Bed 
Future Drying Bed 


chlorine cylinders and a scale showing 
the amount and rate of flow. In the 
basement of the control house are a 
gas-fired water heater burning digester 
gas or commercial gas, two 4,200 
per hr sludge pumps, and one de. 
watering pump. 

The two sedimentation basins are 
radial-flow clarifiers, 85 ft in diameter 
by 11 ft 3 in. deep, with sludge rakes 
and surface skimmers. They are de 
signed for 2-hour detention and pro 
vide 1 sq ft of surface area per 7) 
gal per day of flow. The effluent flow 
ing over the circular weir is carried to 
the main plant by-pass and discharges 
into the waterway. The scum js 
washed from the scum trough to a 
scum sump in the control house and 
pumped at intervals to the digesters. 

Next in sequence are the digesters 
The primary digester is 40 ft in diam 
eter, 20 ft high, and is equipped with 
a heat diffuser with heat control up 
to 90° and a turbo-mixer for intimate 
mixing and circulation of the con 
tents. The mixer quickly seeds in 
coming sludge with digested sludge, aids in main 
taining a uniform temperature by circulating the 
sludge around the heat exchanger, and prevents the 
formation of heavy scum. The more rapid digestion 
produced by these ideal conditions increases the gas 
production. The primary digester is designed to allow 
for 20-day storage of sludge containing 95% water 
The partially digested sludge flows by gravity to the 
secondary digester. 


BEYOND 


PROCESSES IN DIGESTION 


This secondary digester is of the same size and is of 
the non-mechanical, non-heated type. The contents 
become stratified into two layers, an upper layer of super- 
natant liquor which is clear and well settled, and a lower 
layer of dense, well-thickened sludge which can be 
drawn off with a minimum of water content. The 
secondary digester is equipped with a floating steel dom 
serving as a gas holder, and is designed to provide for 
70-day storage of sludge with an average water content 
of 89%. The supernatant liquor flows back to the 
sewage channel entering the plant control house. 

Joining the two digesters together is a digester control 
house, in which are located gas piping, gas meters and 
safety devices, sludge piping, sludge observation sumps, 
and sampling pipes. Exterior insulation walls on the 
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sesters are of concrete brick separated from the 

nk walls by a 4'/s-in. air space. 
ter gas is used for heating the primary digester, 
t control house, and the digester control house. 
ess is burned in a waste gas burner located just 

the digester control house. 

ligested sludge will be drawn off by gravity to 
nd beds 40 by 100 ft, three of which are glass 
; |, to facilitate drying during periods of inclement 
- r. As the flow approaches the design quantity, 


DicesteR GROUP, AND PART OF CLARIFIER AT RIGHT 


it is expected that two sand beds will be added and all 
will be glass covered. Provision is made for mechanical 
ventilation of sludge-drying houses if this is found to be 
necessary. Dried sludge will be loaded by hand onto 
a caterpillar tractor with side saddles and used for fill 
on the site or as a soil conditioner. 

Provision was made in the design for two 21-ft by 
j3-ft flocculator tanks, which when built will greatly 
increase the percentage of removal of suspended and 
semi-colloidal solids by the clarifiers. 

As the photographs indicate, considerable thought 
was given to pleasing appearance in laying out the plant, 
it being felt that everything possible should be done 
to engender a friendly attitude on the part of the public. 
lhe two highest structures—the plant control house 
ind the digester group—are on the plant center line and 
are given modernistic architectural treatment. 


CLARIFIER FORMS AND CONCRETING 
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DIGESTER FORMS AND REINFORCING 


The site was developed by hydraulic fill overlying 
uncertain river-bottom mud, with a ground-water level 
as high as El. +2.0, or just 6 ft below the clarifier weirs. 
All structures are of reinforced concrete, and all are 
supported on timber piling except the pump chamber, 
which because of its greater depth bears on a firm 
stratum at that level. All structures extending below 
El. +2.0 are designed for uplift, with the excess over 
dead weight taken by the piling. 

For all liquid containers the maximum concrete stress 
in bending was limited to 750 Ib per sq in.; the steel 
stress in bending, to’ 12,000 Ib per sq in.; and the steel 
stress in direct tension, to 10,000 Ib per sq in. For all 
other structures the permissible concrete stress was 
1,000 Ib per sq in. and the steel stress, 16,000 Ib per sq in. 


SOME CONSTRUCTION FEATURES 


All concrete surfaces above ground and all surfaces 
in contact with liquor were poured against plywood 
forms, care being taken to obtain smooth surfaces and 
dense concrete. The mortar finish on the sloping floors 
of the clarifiers was spread accurately by means of the 
sweeping mechanism with temporary screeds attached. 

Total cost of the plant, including engineering charges, 
was $323,000. In this total is also included the cost 
of 400 ft of 60-in. sewer leading in from the adjoining 
street, 2,200 ft of 12-in. water main, and 500 ft of 8-in. 
water main, a permanent fence around the property, 
and the necessary fill on the site. The funds came from 
a sewer bond issue augmented by a PWA grant. 

The plant design and detailed designs were checked 
and approved by Roy M. Harris, Assoc. M. Am. Soc. 
C.E., chief engineer of the State Department of Health, 
and by C. C. Hockley, Assoc. M. Am. Soc. C.E., regional 
director of the PWA. The work was instituted under 
N. A. Carle, M. Am. Soc. C.E., city engineer, and built 
and brought into operation under C. L. Wartelle, city 
engineer. The design drawings and specifications were 
made under the direction of J. H. Quense, chief drafts- 
man in the city engineer's office, and the writer served 
as consulting engineer. The General Construction 
Company, with C. W. Fitton in charge, built the entire 
plant, and their painstaking care, together with that of 
the equipment manufacturers and the city inspectors, 
resulted in an excellent piece of work. 

The plant is being operated under the supervision of 
W. P. McNamara, sewer maintenance engineer under 
the city engineer. All equipment is operating in a satis- 
factory manner, but since the present load is far below 
the design flow the sludge is building up slowly and the 
secondary digester is not yet filled. 
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Development and Maintenance of a Navigable 


Channel in the Missouri River 


By Danie R. Nerr 


Senior Enorneer, U.S. ENcineer DEPARTMENT, Missouri River Division, Kansas City, Mo. 


N 1912, Congress authorized im 

provement to secure a perma 

nent navigable channel in the 
Missouri River, with a minimum 
depth of 6 ft and a minimum width 
of 200 ft, from the mouth to Kansas 
City, and in 1927 this authority was 
extended to cover the development 
of a similar channel between Kansas the 
City and Sioux City, Iowa. Large- Spring Meeting. 
scale construction began in 1925S, 
and regulating works are now ap 
proximately 85% complete as far 
upstream as Blair, Nebr. (near 
Omaha), and 65% complete above 
that peint. At present, further 
work is under way at all locations 
where a channel of project dimen 
sions has not yet been developed. 
Methods and structures employed in the control opera- 
tions were described in the July 1936 issue of Crvm 
ENGINEERING by Capt. Orville E. Walsh, at that time 
assistant to the Division Engineer, Missouri River Divi 
sion. To avoid duplication, I will devote the major por 
tion of the present paper to the more recent develop 
merits in thought and engineering practices involved in 
the work. 

Discharge of the Missouri River at Kansas City 
varies from a minimum of approximately 6,000 cu ft per 
sec to a mean high-water discharge of approximately 
142,000 cu ft per sec, with a maximum recorded dis 
charge of approximately 548,000 cu ft per sec. The 
maximum potential (design) flood at Kansas City is 
540,000 cu ft per sec, with reservoir control in the Kansas 
basin (700,000 cu ft per sec without such control). 
The river is one of the greatest silt carriers in the world, 
the average annual silt discharge at Kansas City during 
the most recent period of record being 397,700,000 tons, 
and the average concentration of silt, 4,780 ppm. The 
section under improvement is characterized by a remark 
able uniformity of slope, which averages approximately 
0.9 ft per mile. However, there is considerable varia 
tion in local slopes, from a minimum of 0.3 ft per mile to a 
maximum of 1.6 ft. Physical and hydraulic characteris 
tics of the Missouri River dictated the selection of open 
channel regulation as the only method that would hold 
possibilities for successfully developing its channel at 
reasonable cost. In addition to such channel regula 
tion, however, it was evident from the meager flows 
often encountered during the fall months that supple 
mentary reservoir storage would be required. These 
two coordinated factors are incorporated in the present 
comprehensive channel-improvement program. 

Che primary theory of channel development on the 
Missouri River has been one of shaping, rather than of 
contraction as such. The endeavor has been to so 
shape the thalweg that the river will, under all conditions 
and at all points, retain sufficient controlled energy to 
scour a satisfactory channel. The secondary theory, 
little less important than the first, is that the high-water 
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“Civil Engineering’ 

carried an article on the Missourt 
River improvement 
has been going steadily forward, to the 
accompaniment of numerous modifica- 
trons in technique and structures. 
progress is here described by Mr. Neff 
in an abridgement of his paper before 
Waterways Division at the 1940 
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ts his account of cutoff construction, 
toward 
and the development of asphalt revet- 
ment and rock and earth-fill chute clo- 
The opinions 
here are those of the author and do not 
necessarily reflect the official views of the 
U.S. Engineer Department. 


lighter 


thalweg must coincide, as far as pra; 
ticable, with the low-water thalweg 

In its natural state the river way 
ders between rather low, easily 
erodible banks in numerous smal! 
streams, separated by continually 
shifting sand bars and islands. Thy 
objective of successful open-channe! 
regulation is to mold this shapeless 
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This 


particular interest 
proper radius, to concentrate th 
hydraulre energy along the concay: 
banks, and so to direct the flow at 
crossings that a navigable channe! 
will be continually scoured through 
the normal crossing bars. It has 


Structures, 


expressed 


been determined that the curva 
ture of individual bends should 
decrease from head to foot, ap 


proximating an open spiral, and that the bends should 
have a minimum radius of 4,000 ft, or preferably 5,00 
and a maximum radius increasing from 8,000 ft a 
Sioux City to 20,000 ft at the mouth. The desirabk 
radius of bends varies roughly with the volume of flow 
It is necessary to realign all improperly shaped ben 
found in the natural river, and to introduce long 
sweeping sinusoidal bends in the place of natural u 

stable reaches. 

For many years, studies were made to determine th: 
proper clear channel width between structures on opp: 
site sides of the river. This width must be predicated o7 
three basic considerations: first, flood heights must 
not be raised; second, natural velocities must not b 
unduly increased; and third, the flow must be sui 
ficiently confined to prevent serious low-water meanders 
within the limits fixed by the control works. Experience: 
indicates that a clear width of SOO ft at Sioux Cit) 
widening by increments at the junctions with large tribu 
taries up to 1,100 ft at the mouth, will provide a channe! 
of adequate depth without adversely affecting flood 
heights or natural velocities. 

The shaping process is carried out by constructing (W 
basic types of control works: permeable pile clump 
crib dikes to shape the river into the desired alinement 
and revetments to protect the concave banks from lur 
ther erosion once the desired shape has been attaimec 
The details of these dikes and revetments have bee! 
fully described in the paper by Captain Walsh 

Dikes are considered to be only a means toward at ¢ 
they are used primarily to shape the river to the designe 
trace, and to form new banks on the desired alinemet! 
These results are due to the slight retardatior 
current by the open clumps, which causes a ¢ 
sediment to form downstream from each dik: 
system. This deposit is built higher with each 
ing high water, until it reaches a height of app! 

t ft above mean low water. Then a luxurian! 
growth springs up, and the additional curren! 
tion caused by these willows increases the rat 
mentation, so that in from three to eight year 
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ost buried, and the desired new banks have been 
During this period the increased velocities at 
e ends cause rapid erosion of the opposite banks. 
sion is permitted to proceed unchecked until 
per curvature and alinement have been obtained, 
h time the concave bank is revetted. 
struction of control works will not alone develop a 
| with the desired dimensions. Such a result will 


- irate only if the minimum flows are adequate to 
tecp the channel scoured out. The minimum flow neces- 
sa accomplish this result is now considered to be 
approximately 25,000 cu ft per sec at Sioux City, which 
with minimum pickup corresponds to approximately 
29.500 cu ft per sec at the mouth. In order to provide 


storage for augmenting the natural low-water flows, the 
Fort Peck Dam is now being constructed. Detailed 
studies of a 50-year period of record indicate that its 
19 400,000-acre-ft reservoir will fill in from eight to ten 
vears. During this filling period, however, partial river 
regulation, gradually increasing to full regulation, can be 
undertaken. Thus it is expected that between 2,000,000 
and 3,000,000 acre-ft will be available to augment low 
flows of the late summer and fall during the present year. 


RECENT DEVELOPMENTS IN TECHNIQUE AND STRUCTURES 


Cutoffs. In the past every effort has been made to 
prevent natural cutoffs in the section of river under im- 
provement, because of the expected serious upsets in 
river regimen, and the construction of artificial cutoffs 
has been avoided. Nevertheless, difficulties in develop- 
ing a satisfactory channel by orthodox methods in 
that section immediately upstream from the mouth of 
the Platte River led to consideration in 1937 of the feasi- 
bility of constructing a cutoff in that vicinity. Detailed 
studies of this section indicated that abnormal slope 
conditions prevailed, characterized by the unusually 
flat slope of 0.3 ft per mile above the mouth of the Platte, 
combined with an unusually steep slope of 1.3 ft per mile 
below the mouth of the Platte. These local variations in 
slope were caused by the deposition, in the Missouri, of 
large volumes of heavy gravel brought in by the Platte. 
rhe lower Platte has a slope of 4.6 ft per mile, which 
renders it capable of transporting material which the 
Missouri cannot immediately remove. A short distance 
upstream from the mouth of the Platte the Missouri 
River looped in a long bend of undesirable shape and 
curvature (St. Marys Bend). It became apparent that 
ii the Missouri River could be shortened by cutting across 
the neck of St. Marys Bend, without seriously upsetting 
the river's regimen elsewhere, a more desirable curvature 
would be obtained and the abnormal slopes above and 
below the mouth of the Platte would be equalized. This 
would cause the available energy of the Missouri to be 
ised to the point where it could carry downstream 
rge sediment deposits brought in by the Platte. 
\ceordingly, during the winter and spring of 1938, < 


pilot channel was dug with draglines within the designed 
trace of the new channel to a depth of approximately 
\ tf } 


delow mean low water, and to a width varying from 


Wt t. The designed trace shortened the natural 
th ulwe ‘miles, and the calculated head at the mouth 
T the cut was 3.7 ft. The upstream plug was opened 
—s spring of 1938; development of the initial 
a |,and velocities, rather high at first, returned 


mal within a month. At present the old 
ractically filled, and the new channel has 
adequate dimensions and to correct aline- 
esults so far have been fully up to the origi- 
ns Subsequent to opening the pilot cut, 
dike was driven across the old channel in 
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such a manner as to direct the river into the mouth of 
the cutoff. 

Since construction of this initial cutoff, nine pilot chan 
nels have been dug between Sioux City and Kansas City, 
and several more are now under construction, or con 
templated, between Kansas City and the mouth. Ob- 
servation of sections of river completed in this manner 
indicates that the desired results have been accomplished 
at a more economical over-all cost, and with an estimated 


A Two-YEAR TRANSFORMATION 


Top: Unimproved River, with Shallow, Meandering Channel and 

Eroding Banks. Middle: One Year Later—Dikes Under Con 

struction. Bottom: The Next Year—Dikes Finished, Accreted 
Land Forming, and a 6-Ft Navigable Channel 


shortening of the construction period of from one to three 
years. 

Trend Toward Longitudinal Dikes. Based on con 
siderations of initial economy, it has been the past prac 
tice on the Missouri River to accomplish the greater 
portion of river shaping with dikes placed normal or 
inclined slightly downstream with respect to the current. 
When properly placed in systems, such dikes were known 
to produce the maximum movement of the channel per 
foot of length, and were, and still are, absolutely neces 
sary when effecting radical channel changes in unim 
proved sections. However, as the river has become 
stabilized, it has been found that further refinements 
of design can be accomplished more economically through 
the construction of longitudinal dikes, driven along the 
desired bank alinement. It is the present thought of 
those directing the improvement that all concave banks 
of the finally completed channel should be protected 
with revetments constructed to smooth alinements. 
Longitudinal dikes form new banks more readily adapt 
able to this subsequent protection than do spur dikes, 
which create a rather ‘“‘scalloped’”’ bank line with bays 
from 100 to 200 ft in depth between the structures. 
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Trend Toward Lighter Structures. Considerable study 
has lately been directed toward determining the mini- 
mum strength to which channel-shaping works can be 
constructed without detracting seriously from their 
effectiveness. Starting initially with 3-row and 4-row 
pile-clump dikes with individual clumps driven on 18-ft 
centers and braced, in many instances, with an additional 
row of clumps, lighter structures have been progressively 
developed. The great strength of the initial structural 
types was necessary to accomplish the radical primary 
shaping of the uncontrolled river. However, as the chan- 
nel has become stabilized, and the attack upon channel- 
control structures has consequently decreased, it has 
been found feasible to effect considerable changes in the 
channel alinement with 2-row single-pile longitudinal 
dikes driven on the desired channel alinement. In several 
instances such dikes have been effective even though un- 
buttressed by spur or baffle dikes. 

Further study and experimental construction have more 
recently demonstrated the feasibility of utilizing the 
foundation mattress of longitudinal dikes for the ad- 
ditional purpose of inducing a more rapid fill. This is 
accomplished by suspending the inshore section of the 
mattress on the desired under-water slope (1 on 3) from 
the dike stringers in shallow water, or in deeper water 
from subsidiary pile bents driven landward from the dike 
proper. It is believed that, if such structures are built 
early in the spring when there is no further danger of ice 
damage, a sufficient fill will normally be acquired during 
the spring and summer high-water periods to afford 
protection from serious damage during the succeeding 
spring ice run. Experience to date indicates that this 
form of construction will result in considerable initial 
economy when used in carefully selected locations. 

Asphalt Revetment. Although rock suitable for con- 
structing standard revetment is found adjacent to the 
Missouri River in all localities downstream from Rulo, 
Nebr., suitable rock becomes increasingly scarce and 
correspondingly more costly upstream from that point. 
This fact, coupled with objections to the use, under cer- 
tain conditions, of the board mattress that is also a part 
of the standard revetment, led recently to the investiga- 
tion of other possible types. As a result the District 
Engineer at Omaha, working in close cooperation with 
the engineers on the lower Mississippi River and assisted 
by the experts of the asphalt industry, has developed a 
reinforced asphalt bank protection which holds great 
promise for furnishing superior bank protection at con- 
siderably less cost than standard rock revetment. 

The new revetment consists of a compacted, reinforced, 
asphalt mattress 1*/, in. thick, for under-water bank 
protection, combined with a compacted, upper-bank 
asphalt paving 2°/, in. thick, reinforced for approximately 
half the distance up the bank. The mattress is anchored 
with either piles or screw anchors, and the upper-bank 
paving is anchored to screw anchors or deadmen firmly 
imbedded in the river bank. The reinforcing consists of 
2 by 4-in., 12-gage galvanized wire mesh, placed in the 
center of the mattress and paving, additionally rein- 
forced with longitudinal and transverse galvanized cables 
'/» and */s in. in diameter. Stainless steel is used for the 
exposed cables 

Aggregates used in the asphalt mix are loess and sand, 
both of which are found in unlimited quantities in, and 
adjacent to, the Missouri River. These materials are 
mixed hot with a petroleum asphalt binder which is 
closely specified as to physical and chemical properties. 
The plant for mixing and placing this material was de- 
veloped on the job. So far, 20,000 lin ft of this type of 
revetment has been constructed in the Omaha District, 
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and some of it is now approximately two years old. Aj. 
though a few failures, particularly in the initial experj. 
mental type, have been experienced, they are minor jp 
character and indicate no basic flaws in this type of 
revetment. Based on the rather limited experience to 
date, asphalt revetment appears to be superior to rock 
revetment with board mattress under-water protection. 
and fully as satisfactory as rock revetment with willow 
mattress under-water protection. Based on the costs 
of the more recently constructed sections, it can be built 
for from $3 to $5 per lin. ft less than the standard 1 pes 
Rock or Earth-Fill Chute Closure Dams. During the 
final phases of channel development, new banks are built 
up within the limits of dike systems. However, in some 
cases, particularly when an existing island is included 
within the limits of effect of a dike system, shore chutes 
persist long after stabilization of the channel is otherwise 
complete. These chutes upset the river regimen both 
by depleting the water in the primary channel and by 
causing bars to form at their point of reentry into the 
main channel. In order to effect permanent closure of 
these chutes, the dikes at thei? head were at first screened 
with willow mats. This was not entirely effective. Then 
brush-filled cribs were constructed in some chutes. The 
shorter path and greater velocity through the chute, how 
ever, operated to defeat the purpose of these permeabk 
structures, and as their effective age limit approached 
it became necessary to evolve some positive means of 
closure, if replacement of the exposed dikes was to be 
avoided. Two structural types have been developed and 
have proved effective for this purpose: one, a rock-till 
impermeable dam placed on a heavy willow fascine mat- 
tress; the other, an impermeable paved earth fill. These 
dams are designed either with a crest elevation above 
maximum high water, in which case only the up 
stream face of the earth fill is paved, or with a crest 
elevation which will be overtopped by high water, in 
which case both sides are paved. Both types have been 
successful in inducing rapid filling of chutes. If properly 
designed, little damage results when these low dams are 
overtopped, as the head differential is slight. 


MAINTENANCE OF THE NAVIGABLE CHANNEL 


Tke problem of maintaining a navigable channel 
divides naturally into two parts, the first being the direct 
maintenance of the channel itself and the second the 
maintenance of the control structures as such. 

Channel Maintenance. The present thought is that 
channel regulation should be carried forward by means 
of further refinements of design, to the point where no 
maintenance dredging will be required. At present there 
are still five dust-pan type suction dredges assigned to 
work in the Missouri River Division. However, with 
stabilization of the low-water flows about a fixed min 
mum by operation of the Fort Peck Reservoir, and wit! 
the continuous advance in channel regulation as new 
works become fully effective, it is planned to gradually 
retire these dredges from service over the next lew years. 
The large savings in maintenance expenditures that wi! 
thus be realized will more than offset the increased 
capital charges for the construction and maintenance ©! 
the additional control works. . 

Between Kansas City and the mouth, the channe! s 


| markers 


marked with buoys, permanent timber channe! 


and lights. Buoys are used to define the minor variatio" 
in charinel alinement, particularly at crossings. /imbe 
het SS 

channel markers, usually in the shape of wh ross 
e une 


and lighted for night operation, are used to 
general channel alinement. The buoying, marsins 
lighting is at present a joint project of the | 
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PETERSON BEND CuTorr, Four Montus AFTER COMPLETION OF DrREDGED Prtor CHANNEL 


Note That Degradation of the Old Channel Is Already Nearly Complete 


house Service (now a part of the Coast Guard), and the 
Corps of Engineers; however, it is contemplated that 
the Lighthouse Service will gradually take over this work 
as funds are made available to it. 

\faintenance of Structures. Structure maintenance is 
gradually becoming an important problem, for it is now 
apparent that the average effective life of the exposed 
portions of pile structures in the Missouri River is from 
10 to 16 years, depending on the type of timber used. 
Although most of the woods native to the South and Far 
West have been used to some extent on the river, pine, 
fir, and cypress constitute the greater portion. Soft pine 
has proved to be the most susceptible to deterioration, 
while cypress and fir have proved to be the most durable, 
and as a consequence are now used almost exclusively. 
Although only the small portion of the structure which 
is above the permanent water surface deteriorates, this 
portion is generally the most important in maintaining 
satisfactory channel conditions, particularly in the case 
of dikes located on the concave side of bends. 

Many structures are now approaching the limit of 
their effective age, and serious consideration is being 
given to their repair or replacement with more permanent 
structural types. It is now believed that reasonable costs 
for the maintenance of either the navigation channel or 
the control structures can only be achieved by working 
towards a river which will eventually have all concave 
banks revetted. Where the concave side of a bend has 
been formed initially with dikes, it appears desirable to 
construct rock revetment on the desired alinement prior 
to the expiration of the effective life of the piling, in lieu 
of maintaining the dikes indefinitely. Where it is ap- 
parent that the fills will not accrete to sufficient height, or 
will not be sufficiently stable to revet within the effective 
life period of the structures, it is considered good practice 
to accelerate the deposition of fill by means of dredging. 

While structures on the concave side of bends are sub- 
jected to continuous attack, there is little or no attack 
on the structures on the convex side, once the river has 
been properly shaped. As a consequence, such structures 
need little maintenance, for normally they have served 
their purpose by the time deterioration becomes serious. 


During the construction period, and for several years 
thereafter while the channel is not yet completely 
stabilized, ice movements cause considerable damage to 
dike structures. However, when considered in relation 
to the cost of the entire project, such damage has 
never hed serious proportions; moreover experience 
has shown that comparatively little ice damage is in- 
curr r the river has become completely stabilized. 

Ci ut with the development of a navigable chan- 
nel, rehensive studies have been undertaken to 
det n he effect of regulating works on the physical 
and lic characteristics of the stream. Particular 


stud) een directed toward determining the effect of 


Oper | regulation on flood heights. All facts thus 


far assembled point to the conclusion that a greater 
volume of water will be carried below bank-full stages by 
the improved channel than has heretofore been carried 
by the unimproved channel. Many factors help to ac- 
count for this; mainly, however, it follows from concen- 
trating the flow in one unimpeded channel with a greater 
hydraulic radius, providing smoother flow conditions in the 
long sweeping bends, and eliminating all sharp changes in 
direction. During extreme floods, when there is con- 
siderable over-bank flow, it is considered that flood 
heights will not be adversely affected. In fact, studies 
now incomplete indicate a tendency toward improved 
discharge characteristics even under these extreme con- 
ditions. Moreover, apart from the channel regulating 
works, the Fort Peck reservoir will normally operate to 
reduce the height of major floods. 

In the absence of large-scale flood protection measures, 
the Missouri River valley will always be subject to over- 
flow during periods of extreme runoff. Nevertheless, it 
is apparent that by increasing the capacity of the channel 
below bank-full stages, the improvement project will re- 
duce the number and duration of overflows. 

Although accurate evaluation of the effect of channel 
regulation on the slope and silt-transporting character 
istics of the river has so far been obscured by local dis- 
turbances of regimen resulting from new construction 
work, it is believed that these functions will be little 
changed. Conditions of uniform slope stability were 
plainly evident in the river when improvement was be- 
gun, and these stable conditions have not been upset to 
any noticeable extent. The dogged tendency of an al- 
luvial stream to throw up crossing bars, and thus pool the 
flow, is still present in the improved river. All changes 
in basic river regimen are under critical observation, with 
a view toward taking any action that may be indicated 
should adverse tendencies develop. 


RESULTS SO FAR ACCOMPLISHED 


I wish, in closing, to call attention to the results that 
have so far been accomplished in improving the channel 
of the Missouri River for navigation. At the present 
time, approximately 95% of the total river mileage from 
Blair, Nebr., to the mouth has a channel with a mini 
mum depth of 6 ft, and a minimum width of 200 ft, at 
river discharges comparable to the minimum that will 
be maintained under full Fort Peck Reservoir regulation. 
Further, approximately 85% of the total river mileage in 
this same section had a channel with a minimum depth 
of 9 ft and a minimum width of 300 ft when Fort Peck 
stages prevailed. 

In response to a Congressional resolution predicated on 
the channel development so far accomplished, the Chief 
of Engineers has recently submitted a favorable report 
on a 9-ft project between Sioux City and the mouth. 
This report is embodied in House Document No. 214, 
76th Congress, Ist session. 
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Dust From Dry Rock ON PRIMARY STOCK PILE 


IWASSEE 
Dam, com- 
pleted re 
cently by the Ten- 


nessee Valley Au- 
thority, is located 
on the Hiwassee 
River in western 
North Carolina. 
For this straight 
gravity-type con- 
crete structure, 
about 310 ft high 


and 1,500 ft long, 
approximately 
1,700,000 tons of 
crushed stone ag- 
gregate (both 
coarse and fine) 
were produced on 
the job. (See ‘‘Pro- 
duction Methods at Hiwassee Dam Aggregate Plant,’’ by 
F. Cadena, Mining Technology, January 1939.) Dust 
control in the quarry and aggregate plant was an inter- 
esting feature of the project and certain observations on 
the effectiveness of the control measures, recorded in this 
paper, may prove useful elsewhere. 

The Hiwassee rock, known as graywacke, is a mi- 
caceous partially metamorphosed sandstone, containing 
60 to 80% quartz (free silica). During the planning of 
the dam it was realized that the extensive quarrying and 
processing of this rock would introduce a potential sili- 
cosis hazard unless adequate dust control measures were 
adopted. Accordingly, the principal control measures 
were provided for in the original plan of operation and 
in the design of the aggregate plant. 

Silicosis is a disease of the lungs caused by the pro- 
longed inhalation of dusts containing free silica (SiOz). 
Since the finer particles (below 5 microns in size) are con- 
sidered especially harmful, evaluation of silica-dust 
hazards is generally based upon a measure of the number 
of particles present in a known volume of the atmosphere. 
In accordance with standards of the U.S. Public Health 
Service, it was decided that average dust exposures in 
excess of 5 to 10 m.p.p.c.f. (million particles per cu ft of 
air) should be considered unsafe. Inasmuch as average 
dust concentrations resulting from stone crushing opera- 
tions commonly exceed 200 m.p.p.c.f., somewhat rigid 
control measures were necessary. All dust studies were 
made in accordance with U.S. Public 
Health Service technique, 
Greenburg-Smith impinger and light 
field low-power magnification, with 
results expressed as the number of 
countable particles collected from | 
cu ft of air when observed under a 
magnification of 100 times. 

The flow diagram of the aggregate 
plant is given in Fig. 1. 

In the quarry no measurable con- 
centrations of dust resulted from 
the operation of the churn drills 


haunts 


using the ¥ ILICOSIS is a dread specter that 
the construction 
the Hiwassee Dam, two methods for keep- 
ing down silica dust were used 
with water to the amount of 9 gal per ton 
of rock, which was found to be the most 
generally effective means; 
ing the dust-laden air at strategic points. 
These precautions not only were emi- 
nently successful from the stand point of 
health but also patd dividends in safety, 
efficiency, and mechanical maintenance. 
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used in all primary drilling. 


Silica Dust Control at 
Hiwassee Dam 


Respectivety Associate SANITARY ENGINEER AND AssisTANT MATERIALS ENGINE, 
TENNESSEE VALLEY AUTHORITY, 


TENN. 


However, an unusually large 


amount of secondary drilling with hand-operated pneu 


matic drills (jack- hammers) was carried on as a full-time 
quarry operation, and preliminary studies had shown 
that dry drilling with jack-hammers produced dust jp 
150 m.p.p.c.f. 

Consideration was given, at first, to two well-known 
methods of dust control at the jack-hammers: 


concentrations of above 


L) ex- 


haust ventilation at the top of the drill hole, with dry 


drilling; 


at the bottom of the hole, with wet drilling. 


and (2) the application of water under pressure 


On the 


basis of early test results, wet drilling was judged to be 


the more practicable method, especially since operations 
Air samples collected 


were to be carried on in the @pen. 


in areas where wet drilling was in progress indicated 
maximum dust concentrations ranging up to 7m. p.p.c.f., 


with an average concentration of 4 m.p.p.c.f. 


Thus wet 


drilling proved to be highly satisfactory. 

After full-scale quarry operations were begun, the addi 
tional dust-control problems in this area were largely 
those associated with operation of the 3-cu yd shovels, 
when working in dry rock, and of the five 12-cu yd trucks 
used to transport the rock to the primary crusher. At 
times average dust concentrations in the cabs of power 


shovels were found to be as high as 70 m.p.p.c.f. 


Dust 


from these sources was controlled by continuous wet 
ting of rock piles in areas ahead of the shovels and by 
systematic sprinkling of the quarry floor during dry 


weather. 


LARGE ROCK CREATES DUST PROBLEM 


Power shoveling, however, continued to be one of the 
most consistently dusty operations in the stone plant 
When handling large rock, considerable amounts of dust 
were created by impact and attrition even when the 


material was wet. 


Moreover, with high pile-up of dry 


blasted rock, frequent slides were especially troublesome 
Except during protracted dry periods, however, measured 
dust concentrations in the vicinity of power shovels were 


found to be generally below 10 m.p.p.c.f. 


m.p.p.c.f.). 


(average, 5 


Primary crushing was done in a gyratory crusher hav 
ing a 42-in. feed opening and a 4° ;-in. discharge opening 
and discharging at a rate of about 500 tons per net hour 
A water spray was directed onto the rock as it was 
dumped from the trucks, but this was not always effective 


to the desired degree since at times the 
become fully dispersed over the rock surfaces. 


water did not 
With 


large clean rock from the quarry, dust concentrations at 
the top of the crusher frequently 


man. On 


spraying 13 m.p.p.c.f.). 


and exhaust- Measured 


exceeded the 5 to 10 m.p. pe. f., but 
only a few samples gave 
higher than 20 m.p.p.c.f. (average, 


‘ounts 


(All 


sampl were 


collected down wind from the crusher 
and during actual operatio! 
dust 
the operator's control roo 
crushing ranged beween 
m.p.p.c.f. and indicated a !u 
average exposure 
of less than the 5 to 10 5 


only 
concentration 
wile 
and | 
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\ N oO. 9 
is realized at the outset that, even though water 
added at the crusher feed opening, considerable 
; of dust would be liberated at the crusher dis- 
1s a result of the formation of new dry rock sur- 
Hence mechanical exhaust ventilation equipment 
talled here as the principal means of control. 
rh haust hood formed an enclosure over the entire 
ve chute, and an air flow of some 5,000 cu ft per 
in 4.000 cu ft per min as a minimum) was drawn from 
J through two 12-in. ducts. The control of dust 
crusher discharge proved to be satisfactory, and 
dust counts near the hood averaged 9 m.p.p.c.f. Subse- 
at tests indicated a dust production of about 2,300 Ib 
net hour with dry rock fed to the crusher, as com- 


Dust-laden air drawn from the hood was circulated in 
a commercial wet-type centrifugal collector and dis- 
charged through a 60-ft stack. The stack was installed, 
however, only after early tests had shown dust concen- 
trations in the collector effluent to be 500 to 1,500 
m.p.p.c.f., which was several times higher than the ex- 
pected maximum concentration. Frequent observations 
and tests indicated that the dust from the stack did not 
return to working areas to any measurable degree. The 
collector did not prove to be highly effective in the 
removal of fine dust particles (below 2 to 5 microns), but 
it did embody the desirable features of simplicity and 
low cost of operation, and continuous automatic disposal 
of collected dust. 


PRECAUTIONS FOR AIR AND WATER CONTROL 


Air velocities of about 3,500 ft per min were main- 
tained in the duct system, and with a normal dust re- 
moval of roughly 2,000 Ib per net hour (maximum parti- 
cle size, 400 microns), there was no tendency for dust to 
accumulate in the lines. In fact, it was found that the 
air velocities could be reduced below 2,000 ft per min 
before any deposition of dust occurred. 

Since much of the primary-crusher product was dry as 
a result of the new surfaces formed, a water spray was 
applied to the material on Conveyor A (Fig. 1) leading to 
the primary stock pile. The water effected partial con- 
trol of dust at the stock pile, which was isolated from 
working areas, and aided in the control at subsequent 
points. The amount of water was necessarily limited, 
however, to avoid interference with the fiow of the fine 
material through screens and chutes, and also because an 
excess of water might cause slippage of the conveyor belt. 

In the reclaiming tunnel under the primary stock pile, 
the rock was fed onto a 36-in. belt conveyor. A con- 
tinual current of fresh air, at a velocity of some 200 ft per 
min, was drawn through the tunnel, but because of the 
lampness of the rock, dust production in the tunnel was 
normally low and dust counts of samples collected at the 


‘eed end did not exceed 3 m.p.p.c.f. 

lhe crusher building (Fig. 2) was a closed steel struc- 
ture, 6 10 by 70 ft high, in which rock from the pri- 
mary stock pile was screened into seven sizes, as a scalp- 
ing operation, and then selectively crushed to give the de- 


ned grading. Scalping was done in a series 
ree (ouble-deck, open, vibrating-type screens located 
nd and third floors; the screen openings 
anged ft ‘‘/,in. down to '/,in. Crushing was done 
ina. me crusher (secondary crusher) and in four 
<n iermills. The rock passed through the 
usher ing by gravity in a system of closed chutes 
und stot lers; the finished products were recombined 
"ded eyor in the basement and transported to 
the agg sizing screens. 


BATTERY OF CONVEYORS FOR SIZING SCREENS 
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INTERIOR OF CRUSHER BUILDING, WITH HAMMERMILLS 


Although the rock as delivered to the crusher building 
was somewhat damp (moisture content of '/,-in. fraction, 
0.6% of dry weight of total feed), mechanical exhaust 
ventilation was required at several points in the building. 
The vibrating screens were enclosed in two interconnected 
rooms which together formed a dust chamber some 8,000 
cu ft in volume, with walls of wooden frame and matched 
board construction. Ample clearance was provided 
around the screens for maintenance operations. Air was 
drawn from the room through a 22-in. duct at a rate of 
about 9,000 cu ft per min, and dust counts of samples 
collected just outside averaged 4 m.p.p.c.f. Although 
test results indicated that the air flow could have been 
reduced below 6,000 cu ft per min with no significant 
increase in dustiness outside the room, the additional air 
flow was maintained to reduce the dust concentration 
inside the room to a tolerable level (50 to 100 m.p.p.c.f.) 
at which intermittent servicing of the screens could be 
carried on with reasonable safety and comfort during 
operation. Although screening with damp rock greatly 
reduced the atmospheric dust, appreciable amounts 
settled on floors, beams, and other areas. The total area 
of ail measurable openings into the room was reduced to 
a minimum (roughly 50 sq ft); the average inward air- 
flow velocity, therefore, was 180 ft per min. 

The secondary crusher, with an average output of 250 
tons per hour (minus 1'/:-in. product), discharged onto 
Conveyor C (24-in. belt) located in the basement. 
Thence the rock was transferred back to Conveyor B 
(Fig. 1) and to the crusher building for reprocessing, 
water being added at the transfer point. Exhaust ven- 
tilation was applied at the secondary crusher discharge 
with an air flow of 2,800 cu ft per min through the hood 
and 12-in. duct. This rate was found to be inadequate to 


prevent the occasional escape of dust from the hood with 
surges of rock through the crusher, although measured 
dust concentrations near the hood usually did not exceed 
15 to 20 m.p.p.c.f. 


The normal dust loading in the air 


— 
| 
d 
pared with 2, 100 1b while using wet rock. Thus water had > 
litt t on the amount of dust produced in crushing. he 
| 


554 


stream was found to be about 1,200 Ib per hr, with a 
maximum particle size of 300 microns. Here again, test 
results showed that the air velocity in the duct (normally 
3,600 ft per min) could be reduced below 2,000 ft per min 
before deposition of dust occurred in the duct. At the 
top of the crusher there was little tendency for dust to 
excape from the unenclosed space around the feed open- 
ing, possibly because of downward air currents induced 
by the flow of rock and the slight negative pressure in 
the exhaust hood below. Dust counts of samples col- 
lected on the first floor in the vicinity of the secondary 
crusher ranged between 3 and 10 m.p.p.c.f. 


REGULATING DUST FROM HAMMERMILLS 


Two of the four hammermills were operated at a time, 
with a combined output of 225 tons per hour of fine aggre- 
gate, 30% of which was minus 100 mesh. The four dis- 
charge chutes from the hammermills and stone ladders 
(Fig. 1) were enclosed in a continuous exhaust hood ex- 
tending 40 ft along the conveyor line, and an air flow of 
8,000 cu ft per min was maintained through the hood and 
17-in. duct. Because of the large amount of dust pro- 
duced in the hammermills as a result of the great increase 
in rock surface, this operation probably required the 
major portion of the total air flow. Tests indicated that 
a total flow of less than 7,000 cu ft per min allowed the 
escape of significant amounts of dust from the hood. 
Dust counts on the first floor varied between 3 and 10 
m.p.p.c.f.; and in the basement the over-all average con- 
centration was less than 10 m.p.p.c.f. 

All chutes and stone ladders were constructed with 
dust-tight joints, and the exhaust hoods were carefully 
constructed and installed to reduce all openings to a 
minimum. These particular features are believed to 
have been of major importance in maintaining effective 
dust control in the crusher building. 

The combined air flow from all hoods in the crusher 
building was circulated in a wet-type centrifugal dust 
collector, identical in design with the smaller unit at the 
primary crusher, and thence through a stack. Here 
again, the collector effluent was found to contain dust in 
concentrations ranging from 200 to 800 m.p.p.c.f., but 
periodic investigation disclosed no evidence that this fine 
dust reentered the crusher building. 

A test run was made to determine roughly the effect of 
omitting the sprays at the primary crusher and at all 
points along the conveyor lines. During the test the 
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sults indicated that, with dry rock, additional air {oy 
would have been needed together with some refinement 
of the dust-control equipment. Specifically, (1) the dysy 


concentration inside the screen room was found (6 be 
about 1,000 m.p.p.c.f., an unsatisfactory condition fo; 
servicing the screens during operation because of th, 
health hazard and because of the poor visibility; (2) oy; 


side the screen room the dust concentration increased 
only from about 6 to 10 m.p.p.c.f., but some dust could 
be seen escaping from joints in the wooden partition 
indicating that with continuous operation using dry rock 
dust-tight partitions would have been necessary; (:}) dust 
control at the secondary crusher was inadequate 

samples collected on the first floor near the sec: mndary 
crusher gave counts above 60 m.p.p.c.f. while basement 
samples showed concentrations near the crusher dis 
charge of more than 200 m.p.p.c.f.; (4) dust conditions 
at the hammermills remained much the same although 
there was some evidence that additional air flow in th: 
hood would have been necessary with continuous dr} 
operation. 

The recombined crusher- building products were trans 
ported on successive conveyors, D and E, to the screening 
structure where the rock was separated into five sizes 
Since the screens were located on an open elevated 
structure, isolated from the rest of the job, and required 
only intermittent servicing, adequate dust control was 
accomplished by the limited application of water 
Measured dust concentrations near the screens ranged 
from 4 to 30 m.p.p.c.f., averaging 10 m.p.p.c.f. 


WETTING PROVES MOST VALUABLE METHOD 


In all subsequent operations in the aggregate plant th 
rock was handled in a wet state and no further dust 
control problems were encountered. The results of all 
dust-control operations are summarized in Table | 

Viewing the operations as a whole, the most general) 
effective dust-control measure at Hiwassee was the appli 
cation of water to dry rock. On the average, a total : 
9 gal of water was added to each ton of rock. Althoug! 
no determinations were made to indicate the minimum 
quantities of water required for individual operations 
the degree of control appeared to depend a good deal | 
the amount of fine material present, the fines retaining 
a relatively high moisture content and tending to forn 
a damp coating over the larger particles. Moreover 

CRUSHER BUILDING 


rock was processed in its normal dry state, having a mois- Scaiping 
ture content of 0.05°;, (determined as before). The re- Fic ; PROFIL 
OF AGGREGAT! 
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Exhaust Stack 


af} 


non-cohesive material may be excessive because it is 
necessary to convey large-size particles which have no 


Improved efficiency and morale of 


workmen not exposed to dusty atmos- 
pheres nor encumbered by personal pro- 


The dust control program at Hiwassee 
Dam was carried on under the joint su- 
pervision of the Engineering and Con- 
struction and the Health and Safety de- 
partments of the Tennessee Valley Au- 
C. E. Blee, M. Am. Soc. C.E., 
was project engineer; O. Laurgaard, M. 
Am. Soc. C.E., construction engineer; 
J. E. Walters, construction superintend- 
ent; Dr. E. L. Bishop, director, Health 


| a significance from a hygienic or nuisance standpoint. 

a Although the real objective underlying the dust con- 

— a trol program at Hiwassee was the elimination of a poten- 
, cs tial silicosis hazard, additional important benefits were 
_ realized through a marked improvement in operating 
conditions. Some of these were: 
il 1. Prolonged useful life of machinery and other equip- 
it ment not having been subjected to the abrasive action of 
—— silica dust in high concentrations. 
: 2. Decreased probability of accidents. 
Fan 
| 
Dust nice 
7 Ao tective devices. 
dary 
| thority: 
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3 “RUSHER BUILDING, SHOWING Dust CoLLEecTING SysTEM 


appeared essential that water be applied well ahead of 
control points in order that it might become thoroughly 
dispersed over the rock surfaces. 

Although dust control by wet methods alone proved té 
be satisfactory for most of the operations carried on in 


the open, additional control 
through mechanical exhaust 
ventilation was required at the 
primary crusher and with all 
operations in the crusher build- 
ing. In the design of the ven- 
tilating systems there appeared 
to be no sound basis for calcu- 
lating the required air flows, 
especially in the case of ex- 
haust hoods to be used at 
discharge or transfer points. 
It was found, however, that 
the flow must be sufficient to 


overcome opposing currents 
set up by surges of material 
through crushers and chutes, 


l 
and by the motion of convey- 
ors in addition to the normal 


inflow of air required through 
ail openings. 

Adequate dust conveying 
velocities in horizontal ducts 
were lound to be as low as 


-JU0 Tl per min, as compared 


With 5,000 to above 4,000 ft 
per min commonly recom- 
mende: r similar plants. 
The Hiwassee results are not 
surprising, however, since only 
partick low 300 to 400 mi- 
crons ¥ eing handled. In 
many therefore, the 
power rements in the 
pneumatic dust- 


stems handling 


TABLE I 


OPERATION AND 
DESCRIPTION OP 
SAMPLING POINT 
Quarry: 
1. Jack-hammer drill- 
ing 
2. Power shoveling 
3. General quarry area 
50 to 100 ft from 
dusty operations 
Primary Crusher: 

4. Over feed hopper 
5. Im operator's con- 
trol room 
6. Vicinity of dis- 

charge chute 


Crusher Building: 

7. Third and fourth 
floors outside 
screen room 


8. Third floor inside 
screen room 

9. First floor, vicinity 
of secondary 
crusher 


10. First floor, vicinity 
of hammermills 


11. Basement, vicinity 
of secondary 
crusher hood 


Screening Structure 
12. Vicinity of cobbles 
screen (6-in.) 


13. Vicinity of coarse 
and medium rock 
screens 


Strain, 
Division 


chief, 


and Safety Department; and Dr. S. Fred 
Occupational 
The authors wish to express 


Hygiene 


their appreciation to these officials for their cooperation 


in preparing this paper. 


Particular mention is made of 


the work of F. Cadena, formerly associate materials engi- 
neer, who was closely associated with the design and in- 
stallation of the dust control equipment. 


SumMMARY OF Dust Stupres at DAM AGGREGATE PLANT 


QUANTITY OF 


MATERIAL 


Dust CONTROL 


HANDLED MEASURES 
keane Wet drilling 
3 cu yd Water application 


500 tons per hr 


500 tons per hr 


250 tons per hr 


225 tons per hr 


110 tons per hr 


80 and 90 tons 


per hr 


Water application 


Water application 


Water application 

Water application 
plus exhaust 
ventilation at 
5,000 cu ft per 
min 


Water application 
plus exhaust 
ventilation at 
9,000 cu ft per 


min 

Same 

Water application 
plus exhaust 


ventilation at 
2,800 cu ft per 
min 

Water application 
plus exhaust 
ventilation at 
8,000 cu ft per 
min 


Same as No. 9 


Water application 


Water application 


Av. Max. 


1,000 


Without Control 


~ 


Remarks 


187 309 
70 


105 


No data 


No data 


Only water 
omitted 


Only water 
omitted 


Only water 
omitted 


No data 


{250 Only water 


omitted 


omitted 


Water added 
35 at primary 
crusher 
only 


35 


Only exhaust . 


Av. 


107 


16 


Measurep Dust CONCENTRATIONS 
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N a previous article I have dis 

cussed at some length the prog- 

ress made in recent years in 
the methods and equipment em- 
ployed in earth dam construction, 
and have pointed out that it is 
largely as a result of this progress 
that today’s earth dams are both 
better and cheaper than those of a 
decade ago. In pursuing this topic 
further, it will be profitable to re- 
view briefly the operations at two 
important new dams—Sardis and 
Wappapello—which illustrate a number of outstanding 
developments in hydraulic fill and rolled fill work, re- 
spectively. 

Sardis Dam (on the Tallahatchie River in Mississippi, 
about 55 miles south of Memphis) was well suited for hy- 
draulic fill construction, and the construction of the dam 
embankment largely fixed the schedule for the project. 
The dam is in an area having a mean annual rainfall of 
about 50 in. with no dependable dry season, which is a 
serious handicap to rolled fill work. The main dam 
across the valley is about 8,000 ft long and 100 ft high, 
with maximum height above the stream bed of 117 ft. 
The total length of the dam is about 14,500 ft, and the 
dam embankment contains about 16,800,000 cu yd, of 
which 13,870,000 cu yd are hydraulic fill. 

The surface material across the main valley on which 
the dam rests is silt, loam, and silty clay loam. This ex- 
tends to depths of 5 to 25 ft, with an average depth of 
about 10 ft. Underlying it is a sandy material which in 
turn is underlain by a series of alternate layers of clay 
and sand of variable thickness and horizontal extent. 
This formation is underlain by sand to an undetermined 
depth. By avoiding the clay lenses this was good ma- 
terial for a hydraulic fill; on the other hand, the normal 
ground-water level was only about 10 ft below the ground 
surface and very little material suitable for a rolled fill 


valing, 


portant 


/ AST month Mr. Floyd discussed a 
4 variety of developments in the exca- 
trans porting, 
materials in earth dams, drawing mainly 
from the Pickwick Landing work to 
illustrate his points. 
concludes his review with two other im- 
“case histories” 
as an example of hydraulic-fill construc- 
tion, and Wappapello Dam, a rolled-fill 
structure embodying an interesting de- 
parture from conventional practice. 


Modern Construction Methods on Earth 


Dams—Part II 


Sardis and Wappapello Dams Exemplify New Developments 
in Hydraulic and Rolled-Fill Work 
By O. N. FLoyp, M. Am. Soc. C.E. 


Consuttinc Enoineer, Tex. 


was available in the valley. Mate 
rial for such rolled fill embankment 
as was required was obtained partly 
from borrow along the abutment 
ridges, but most of it came from 
spillway and outlet excavation 

The hydraulic fill was constructed 
with a comparatively narrow central 
core which was predominantly of 
silt. It was cohesionless and con- 
solidated rapidly. The shell mate- 
rial is coarse and medium sand 
with almost no gravel. Some of 
the physical properties of the embankment material are 
shown below: 


of 


and placing 


This month he 


Sardis Dam, 


Dry Wr 
La/Cu Fr 


Vor Rarto 
100% Cons 


Vorw 
Ratio 


Unit Wr 
Le/Cu Fr 


Depts or SAMPLE 
BeLtow SuRPACE 


PECIFIC 
Gravity 


Core Maiterial 


10 114.5 2.5 1.04 0.91 2.69 
20 116.0 85.5 0.96 0.88 2.60 
30 117.5 87.5 0.91 0.86 69 
. 40 118.5 89.0 0.89 0.85 2.69 
50 119.5 90.0 0.86 0.84 69 
Shell Material 
Average 110.6 98.0 0.70 2.67 


A cutterhead-type suction dredge, having two 2+-in 
pumps in series, was used. Each pump was driven by a 
3,000-hp, speed-controlled motor built for 3-phase, 60 
cycle, 13,200-v current delivered to the floating dredge 
through a submarine cable. The dredge could dig about 
50 ft below the water surface, but since most of the core 
material was in the top 10 to 15 ft, it was often necessary 
to limit the depth of borrow in order to obtain the re 
quired percentage of core material. 

From the dredge to the embankment the pipe line was 
24 in. in diameter. The floating line was ‘/, in. thick, 
and had ball joint connections, while the shore pipe 
was '/, in. thick and had coned slip joint connections 
with two hooks welded on near each end for ties. On the 
dam, the pipe line was supported on trestles and encircled 
the section of fill under construction. Discharge onto 
the beaches was through trap or bleeder pipe. The work 
ing length of pipe line varied from about 4,000 ft to 10,000 
ft and averaged about 7,300 ft. Optimum pipe line velo: 
ity for maximum rate of output of solids was from | t 
20 ft per second, and this was about the average veloctt) 
maintained. 

Surplus water was drawn from the core pool through 
two low-head, electrically driven screw pumps, ©4 h 
mounted on a small barge in the pool. The discharg: 
from these pumps was carried through shore-typ* dredg 
pipe carried on trestles across the upstream beach and 0" 
the embankment material down the upstream slope "! 
the dam to original ground. a 

The dredge operated on a 24-hour-day, « 
schedule, and the net operating time for the ent 
was 70% of the possible. About half of the 
time was due to mechanical and pipe-line delay 


y-ween 


LooKiInc NortHeast Over Sarpis Dam; 
IN FOREGROUND, HyDRAULIC SECTIONS UNDER CONSTR! 
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| such work, and the rest was due to floods and vari- 
mnexpected causes that may or may not happen on a 
‘ this sort. Under favorable working conditions an 
it of 35,000 cu yd per day or about 1,800 cu yd per 
could be maintained for a few months at a time, 
15,000 cu yd per day could be obtained for a few 
[he general average for the job was about 30,000 

| per day. 
enerally, on each pump both the shell and the im- 
remained in fair condition until about 750,000 cu 
iad been delivered to the embankment. They were 


t] en built up to about the original surface by welding with 
specially hard metal at a cost of about $500 to $600 for 
each pump, and after this they would deliver about 


-=.).000 to 1,000,000 cu yd more before being worn so that 
- » had to be discarded. At the end of the job, when a 
tal of about 14,000,000 cu yd had been pumped, the 
entire pipe line, including the ball joints on the floating 
line, appe ared to be less than half worn out. The dredge 
hull is of timber and probably will never be moved, but 
all the framing and equipment, motors, and pump beds 
and parts are in excellent condition. This dredge was 
well designed and built for the work it had to do and was 
one of the few dredges used for hydraulic-fill dam con- 
struction that has had sufficient power on the main 
pumps to maintain the optimum velocity in the pipe line 
under practically all working conditions encountered. 
lhe work at Sardis Dam was under the direction of the 
U.S. Engineer District Office at Vicksburg, Miss., and 
the construction of the hydraulic fill, including the 
building of the dredge, was done by hired labor. The 
cost of hydraulic fill, including all field engineering and 
overhead and plant depreciation, was $0.1855 per cu yd 
of embankment in place. It is estimated that additional 
depreciation for camp and high-tension power line to the 
project will amount to about 2 cents per cu yd. 
rhe rolled fill for this dam was done by contract, and 
bid prices were so tied in with the required excavation 
included in the same contract, and the length of haul and 
ther conditions were so different, that any comparison 
of these prices with the hydraulic fill costs would be mis- 
eading and of little value. However, there was nothing 
the rolled fill prices or experience to indicate that the 
part of the dam done by hydraulic fill methods could 
been done as a rolled fill without a material in- 


rease in cost 


WAPPAPELLO DAM DESIGN 


\ departure from the conventional practice of building 
earth dam with a central impervious core and per- 
ious shells has resulted in a very material saving in the 
stot the Wappapello Dam without in any way impair- 
; the stability of the dam itself or of its foundation 
material. This dam is across the St. Francis River about 
» miles north of Poplar Bluff, Mo., and is under the 
rection of the U.S. Engineer District Office at Memphis, 
fenn. It is a rolled fill and contains about 2 million 
cubic yards in the main dam embankment. 
rl vestigations of the spillway and outlet works 
sites and of the material in probable borrow areas re- 
| | there was ample impervious material, usually 
ty Of dy clay containing more or less gravel and 
il lers, but that there was very little pervious 
mater thin economic hauling distance except in 
ter posits too small to be worked economically. 
. rent that to obtain pervious material for a 
dam | volume, built to the usual cross section, 
ud | some sort of plant to separate the clay and 
ey) coarser sand and gravel. In this area of 
men a rainfall and more or less permanently high 


SPILLWAY EXCAVATION 


AT WAPPAPELLO DAM 
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CorE Poo. at SARDIS, SHOWING THE WASTE-WATER PUMPS AND 
DiscHARGE LINES 


moisture content of the natural ground, this separation 
could hardly be made without running the material 
through a regular screening and washing plant, which 
would have left the clay and fine sand too wet to use on 
the dam and thus would have added materially to the 
cost of the embankment. 

The materials to be removed from the spillway and 
from the outlet works excavation were further explored 
by several large open test pits about 20 ft deep. Labora- 
tory tests on these materials showed that they contained 
from 30 to 40% of shattered rock and disintegrated lime- 
stone from '/, in. to 6 in. and probably 5% or more of 
boulders above 6 in. Laboratory and model tests also 
showed that, by discarding some pockets and scattered 
lenses of very high clay content and some pockets of 
sand, a homogeneous dam could be built with side slopes 
of 1 on 3'/. that would compact well, be quite impervious, 
and have sufficient stability, when saturated, thus avoid- 
ing the heavy expense for pervious shells. In order not to 
overstress the relatively poor material under a large part 
of the base of the dam, symmetrical upstream and down- 
stream slopes were adopted as follows: beginning at the 
crown elevation of 420.0, 1 on 2'/»s to elevation 405.0, 
thence | on 4 to elevation 378.75, thence | on 5 to eleva 
tion 376.0, and then | on 8 to toes of dam. 

The specifications required that the material on the 
dam be spread in layers of such thickness that after roll- 
ing with the usual size and type of sheepsfoot roller, 
each layer would not be more than 6 in. thick. Before 
rolling, all cobbles or boulders more than 6 in. in diameter 
were removed from the top of the embankment. At least 
S passes of the roller were required. 

Laboratory tests and the rolling of a small test em- 
bankment had indicated that when rolled as specified 
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nu 
69 
in. 
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= 
Pocket DiscHarGes Over HypRAvu tic At SARDIS 


within 2% of optimum water content, a dry weight com- 
paction of about 110 Ib per cu ft could be obtained. Con 
struction started about the middle of October 1938, and 
for most of the time until the following summer the ma 
terial for the rolled fill contained more than the optimum 
moisture as it came from the excavation. During this 
early period the compaction of the rolled material was 
quite variable, owing in part to wide variations in clay 
content but probably more to variable and excessive 
moisture. The average dry weight after compaction was 
about 97 Ib per cu ft. (In determining compaction 
weights, all gravel retained on a No. 4 mesh sieve was 
screened out. The average gravel removed from the 
test samples was about 37%.) With the large amount of 
gravel in this fill and with the ample cross section that 
had been provided on account of the base material, the 
compaction to 97 Ib per cu ft dry weight did not cause 
any particular concern, but better compaction was ex- 
pected during the summer and fall while closer moisture 
control was possible. 


EXPERIMENTS WITH ROLLERS OF VARIOUS TYPES 


As the sheepsfoot roller tended to keep the larger gravel 
and cobbles in the top few inches loose, it was suggested 
that a different type or weight of roller might do a better 
job on this material. To determine this considerable ex- 
perimenting was done with full-size rollers on test strips 
on the dam. The details of these rollers and the results 
cannot be given here, but besides the specification sheeps- 
foot roller of more or less standard weight and spacing 
and size of feet, a very large sheepsfoot roller was used 
having feet with the usual 7 in. of bearing face but loaded 
up from about 267 Ib to 583 Ib per sq in. of contact area. 
Also a smooth-surface concrete cylinder roller, 5.2 ft in 
diameter and 5.0 ft long, having a total 
weight of about 16,000 Ib, was tried. 
Finally a steel box with nine pneumatic 
tires in two rows, so spaced that rear 
tires completely covered the space be- 
tween the front tires, was built and loaded 
up to a total weight of 11,400 Ib, or about 
57 Ib per sq in. of contact surface of the 
loaded tires. This latter roller was sug 
gested by the excellent compaction ob- 
tained by a proper and systematic cover- 
age of certain sections of the embankment 
by the heavily loaded hauling equipment. 

Because of limited time, changing 
weather, and variations in excavated 
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The Hull Was Built by Government Plant and Hired Labor; Machi: 
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material it was impracticable to conduct all these rolling 
tests under identical conditions, but enough was learned 
to show the decided superiority of the two sheepsioot 
rollers over the concrete roller and the pneumatic ro|ler 
The heavy sheepsfoot roller gave on the average some. 
what better results than the specification sheepsfoot 
roller. However, the optimum moisture was from 3 to 
5% lower for the heavy roller than for the standard. 
which was a disadvantage for material that was often 
too wet. It was plain that the possibly slight advan. 
tage of the heavy roller would not justify the increased 
cost of purchasing and operating such rollers. 

From May 1939 to the present time, a schedule adjusted 
to better weather and ground moisture conditions has 
permitted a much better control of the moisture in the 
material at the time of rolling, and the average dry 
weight per cubic foot compaction with the specification 
sheepsfoot roller averaged about 108 Ib. Two sets of 
rollers in tandem pulled by a crawler-tred tractor are used 
for the rolling. 

The work at the Wappapello Dam is being done by 
contract. The bid price for common excavation, which 
furnishes the material for most of the rolled fill, is 23 cents 
per cu yd, and the bid price for spreading and compacting 
the principal item of rolled fill is 5 cents per cu yd. The 
computed average haul for all earth moving was 2,600 ft 
To July 1940 the average actual haul for material used 
in the dam has slightly exceeded the estimated haul, but 
there has been a greater volume of unsuitable wast: 
material (26.4%) than expected and the haul on this has 
been shorter than estimated, so that the over-all average 
is close to the early estimate. 

For loading and hauling this material the contractor 
began with two 2-yd shovels, ten S-yd wheeled-tractor 
and-truck units, and five 8-yd trucks. On May 20, 1940 
a 2'/,-yd shovel and six 8- to 10-yd wheeled-tractor-and 
truck units were added to handle some change orders 
and to be ready for the river closure. The average load 
ing time for one of these units is 1'/, minutes for four 
buckets. For best results the number of hauling units 
required for each shovel for various lengths of haul has 
been found to be about as follows: 


No. or WHEELED- 
TRACTOR-AND- TRUCK No. or Loaps Totat Loans 


rer Hovr 


Lenora or UnNttTs Eacu per Hover 
1,000 Ft 5 9 45 
1,500 Ft 6 7 42 
2,400 Ft 7 6 42 
3,000 Ft 7 5+ 40 + 


Because of greater average road speed and quicker 

. 
dumping, a tractor-truck unit usually handles about 20" 
more yardage per shift than a truck. Each loose load 


of 8 cu yd has produced 6.4 cu yd of compacted fill after 
discarding about 5% of oversize rock from the materia: 
spread on the dam. 


Most of this discarded rock is used 
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prap on the slopes of the dam, which is paid for 
eparate item. 
e space limitations of this article do not permit 
detailed descriptions of the excavation and hauling of 
the material for rolled fill dams by the modern power- 
carrying scrapers usually pulled by a heavy 
rawler-tread tractor. Very satisfactory results and costs 
.ve been obtained with units of this type where the 
hauling distance is generally not over about 1,000 to 
it. They have the advantage of one-man operation 
and of being able to excavate the material and load them. 
selves quickly and cheaply. Moreover, they can usually 
dump and spread the material on the embankment in 
lavers ready for rolling, while traveling. On the other 
hand, most of them are too slow for long hauls. 


OPPORTUNITIES FOR IMPROVEMENTS IN 
EQUIPMENT AND METHODS 


\pparently one of the greatest opportunities for im- 
provement in dirt moving at the present time is to work 
out a machine or combination of equipment that can be 
loaded quickly and cheaply and maintain high average 
speeds between borrow pits and embankment and also be 
able to dump without stopping or slowing down too much. 
Already a good start has been made by some of the 
manufacturers on developing this new type of equipment 
with the self-loading advantages of the early power scoops 
and high-speed-travel advantages of the truck or wheeled- 
tractor-and-truck unit. 

As for rolling and placing, much has been accomplished 
by a better knowledge of the effect of moisture variations 
and by better laboratory and field control methods, and 
for most materials the sheepsfoot roller has proved supe- 
rior to most of the older types of rollers. Some limited 
examples seem to indicate that for certain materials bet- 
ter results may be obtained by increasing the area of each 
foot on the roller and loading the roller so that the load 
per square inch of foot contact is as great as or greater 
than the 250 Ib per sq in. usually specified. There is 
ueed for more experimental work along this line, and some 
ol the new rollers with removable feet should prove quite 
helptul 

Although the heavy concrete roller at the Wappapello 
Dam did not give as good compaction as either the 
standard or heavy sheepsfoot roller, that has not been 
true at some other places where gravel and even sandy 
shale were being rolled. There still appears to be a field 
for the heavy smooth roller, probably used in combina- 
tion with the sheepsfoot. 


OF Drepce Pontotoc, SHowING PRIMARY IN 
KEGROUND AND BoosteR Pump BEYOND 


Generally six to eight passes of a roller of suitable type, 
over material probably spread in layers from 6 to 8 in. 
thick and not too wet or too dry, will give the necessary 
compaction for safety and best economy—provided so 
many sets of rollers are not pulled by one tractor that the 


SPREADING FILL AT WAPPAPELLO DAM; View ALONG CENTER 
LINE FROM SoutTH ABUTMENT 


very helpful coverage of the tractor is reduced. The 
thickness of layer before rolling, and the optimum and 
permissible limits of moisture for a given material, can 
be determined approximately in the laboratory and 
finally established under field conditions. If the material 
in place in the borrow pit or excavation contains less 
moisture than the optimum for compaction it is usually 
easy and inexpensive to add water, but if, as is often the 
case, the material contains more than the optimum 
moisture when it reaches the embankment, it is not so 
easy to reduce this moisture very much without con- 
siderable delay and expense. Fortunately the presence 
of a small percentage of excess moisture in most materials 
will not reduce the compaction sufficiently to encroach 
materially on the usual liberal factors of safety provided 
in a rolled fill embankment. Little of value appears to 
be gained by trying, as is sometimes done, to pack the 
very last pound into the embankment by extra trips of 
the roller or by a too rigid control of the moisture. 

The writer had many years of experience in building 
earth dams before anything of practical value was known 
of modern methods of soil mechanics, and his experience 
with soil technicians in years past has often reminded 
him of the impressions of the seven blind men who were 
led out to feel an elephant. At times there was consola- 
tion in the knowledge that some of the new theories 
could hardly be retroactive. However, at this time he 
would like to pay a grateful tribute to the few of the 
older soil technicians who have kept their feet on the 
ground and their minds open, and to the larger number 
of able younger ones who are following in their footsteps. 
If given an opportunity early enough these specialists can 
materially narrow the field of uncertainty in earth dam 
building and, at the same time, improve the quality and 
economy of the work. Fortunately they have come on 
the scene about the time when most of the good sites have 
been utilized, and their help is needed as never before. 
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‘ighting Property Depreciation in Downtown ff 
Pittsburgh 


By S. WALKER 


AssociaTeE AMERICAN or Civit ENGINEERS 
MANAGER, TRANSPORTATION AND GOLDEN TRIANGLE Divisions, CHAMBER OF COMMERCE, PitTsBURGH, Pa. 


URING the period from 1900 

to 1920 the metropolitan 

centers of the United States 
experienced a phenomenal growth 
in business activity which resulted 
in a skyrocketing of real estate val- 
ues. Then, with the collapse of the 
market in 1929, real estate values 
followed the general decline, this 
wholesale property depreciation be- 
ing particularly in evidence in down- 
town business districts. Yet taxes 
either remained the same, decreased 


( F tremendous importance in almost 

every large city today is the prob- 
lem of property depreciation in the 
downtown district. How one city's 
chamber of commerce has organized to 
“do something about it,”’ scientifically 
and energetically, 1s told here by Mr. 
Walker. It is particularly interesting 
to note how many divisions of the 
work involve the cooperation of the civil 
engineer, and how rapidly a “promo- 
tional” program is developing into an 
“engineering program. 


stantly drained away business from 
the old metropolitan centers. Thys 
an already intolerable situation be 
came worse. Business organizations 
having large investments in real 
estate and equipment could not af 
ford to abandon them and start 
anew in outlying areas. As a conse 
quence a definite movement began 
to take form to prevent further 
movement of business away from 
urban centers and to encourage the 
gradual return of some that had 


been lost. 

In Pittsburgh these same decentralizing forces were at 
work and it was to combat them that the Golden Triangk 
Division of the Pittsburgh Chamber of Commerce was 
organized in October 1939. Its aim is to crystallize citi 


but slightly, or rose considerably. 

This situation naturally so burdened business that 
some method of relief was essential, and this relief was 
found in a decentralization of industry and business in 
the downtown section and a gradual spreading out into 


outlying areas where taxes and rents were low. This zen effort behind a movement to stop depreciation of real t 
movement, besides leaving many buildings vacant in the estate values within the main business section (the . 
downtown district and resulting in further reductions in ‘Golden Triangle’) by making it a better place in which c 
rental values, had other far-reaching and fundamental to work and transact business. In setting up commit ; 
effects. tees in the Division an attempt was made to analyz . 
With the movement of industry and business to out- carefully all the factors that would contribute in any way t 
lying areas came changes in transportation centers, loca- to this objective. The result was the formation of the e 
tion of industrial supplies, and the buying habits of the following seven committees composed of prominent busi 
people. Communities began to develop in these new ness men: Mass Transportation, Traffic Control, Long . 
industrial areas and new commercial organizations con Range Physical Planning, Home Rule, Tax Structure, Air a 
Pollution, and Beauti 
fication. 
Before describing the st 

activities of these com 
mittees it will be well t = 
present some informa 
tive data about Pitts = 
burgh and its environs Dt 
Pittsburgh has an area m 
of about 54.5 sq mules st 
and a population of ap be 
proximately 737,000 


Within a 100-mile trad 
ing area the population 
is 6,000,000. The 
self has anassessed valu 
ation of $1,070,000,000 
of which 26% is con 
centrated in the down 
town business district 
in an area of about hall 
a square mile. All 
gheny County, in which 
Pittsburgh is located, 
has 1,906 manutactur 


ing plants with a0 

annual output valued 

at $1,5 and 

PITTSBURGH'S “GOLDEN TRIANGLE,”’ ONE OF THE Most Compact Business Districts IN THE WoRLD is served by five rail 
roads and three 


In the Half-Square-Mile Area That Includes the Skyscrapers and ‘‘the Point” Is Concentrated 26% of 


the Assessed Valuation of the Entire City gable rivers. 


s9 


| 
| 
| 
| 
| | 
| 
| 
{ 
| 
pe 
al 
| vis 
= 
q 
| 4 


Vn 


Irom 

Chus 
on be 
‘rations 
n real 
not af 

Start 
conse 
began 
‘urther 

from 
ge the 
it had 


vere at 
rangle 
ce was 
ze citi 
of real 
n (the 
which 
ymmit 
nalyze 
1y Way 
of the 
busi 
Long 
ire, Air 
Beauti 


Nog 


27 a total of 593,750 people entered or left Pitts- 
downtown section daily, whereas in 1937 this 

id dropped to 545,733. This decrease of approxi- 

0,000 occurred in spite of the fact that the busi- 

iex rose 2% during the period. While the number 

ole decreased approximately 10% the number of 

. increased 60%, as fewer people were brought in 

levy and railroad and more by buses and auto- 
= - Of all the traffic entering the downtown dis- 


we nly 10% is through. 
students of the decentralization problem agree 
that outside of retailers of convenience goods there is no 


ral movement toward decentralization dictated by 
broad economic changes. Rather, decentralization 
es because of disregard, by leaders in a centralized 
business area, of those factors which make for business 
in the district. Decentralization is in large measure man- 
made rather than a result of natural economic changes. 

It is obvious that property values are influenced by 
transportation; transportation gives place utility; and 
people must be moved to the place of utility. Moreover, 
although people will travel where it is necessary to go, 
vet they will travel along the lines of least resistance. It 
is apparent that resistance in the form of traffic conges- 
tion will cause people who would ordinarily do business 
downtown to do it elsewhere. 

The Mass Transportation Committee was organized to 
study ways and means of transporting people to and from 
the downtown district more efficiently. Recently this 
committee published a 125-page report comparing the 
mass transportation facilities of Pittsburgh with 17 other 
large American cities. Not only does this report point 
out the strong and weak points of our transportation sys- 
tem as compared with other cities, but it shows in bold 
relief the centers of congestion and the reasons for it. 
he influence of such factors as one-way streets, number 
of intersections, degree of officer control, curb parking, 
and street-car looping on fluidity of traffic movement and 
congestion are definitely established. How improve- 
ments in traffic fluidity can be effected without con- 
structing any new public works is definitely pointed out. 

This committee is also about to make a comprehensive 
survey of modes and times of travel of people entering the 
central business district. For all people the survey will 
include type of transportation, such as street-car, train, 
bus, taxi, foot, and automobile. In the case of the auto- 
mobile, it is to be noted whether it was parked on the 
street, in a lot, or in a garage. The point of origin is to 
be determined—from the person's address—and also the 
time he arrives at and leaves, or expects to leave, the 
downtown section. In the case of the customer, the 
amount of his purchases at a store is to be determined in 
order to evaluate business in terms of the various modes 
ol transportation and to show the merchant the actual 
money value of the automobile parked at the curb. If 
the merchant can be convinced that the car parked at the 
curb means little business to him, and probably actually 


reduces his business because of increased traffic conges- 
tion, then he should favor the elimination of all curb 
parking in the downtown area. 

(he work of the Traffic Control Committee is neces- 
sarily interrelated and correlated with that of the Mass 
Tran rtation Committee. Specifically, however, the 
Prodviem of the former is to study ways and means of ex- 
pediting trafe movement through the central business 


| 


(his committee is now studying the problems 
ructing more street-car loading zones, paving 
‘ing parking lots, developing parking lots along 

ery of the central business district, and the ad- 

of installing more parking meters. 
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MODEL OF THE PROPOSED CROSSTOWN BOULEVARD 


This Project Is Designed to Relieve One of the Most Serious Traffic 
Bottlenecks in the Golden Triangle 


The Long-Range Physical Planning Committee stud- 
ies proposed public improvements that are to be con- 
structed over a period of years; and although this com- 
mittee expends considerable effort on arterial highways, 
yet necessarily it is interested in and cooperates in solving 
the problems of the Mass Transportation and Traffic 
Control committees. At present it is advocating the re- 
routing of State Route No. 8 in the vicinity of Sharps- 
burg, Pa., and is progressing with the problem of adjudi- 
cating differences among the small boroughs regarding 
the route. This committee is also advocating the im- 
mediate construction of the by-pass for U.S. Routes 22 
and 30, which will ultimately connect at its eastern termi- 
nus with the Pennsylvania Turnpike at Irwin, Pa., and 
thence proceed westward along the southern fringe of 
the Pittsburgh central business district. With the com- 
pletion of the Turnpike, construction of this by-pass will 
be more than ever essential. 

The progress of any major city is curtailed if too large 
a measure of control is vested in the state legislature. 
This is certainly the case in Pittsburgh, where with few 
exceptions an act of the state legislature is required to 
transfer a bureau from one department to another, to 
establish any new department, or to change in any way 
the existing employee pensions. The sources of tax 
revenue, the form of government, and the salaries of 
certain city officials are definitely limited and described 
by the legislature. 

The Home Rule Committee is working on a plan to re- 
move some of the control of the city from the state legis- 
lature and give Pittsburgh a larger measure of self-gov- 
ernment. Both the County of Allegheny and the City 
of Pittsburgh have found it difficult indeed during the 
past decade to finance necessary public improvements 
with their limited sources of tax revenue and the in- 
equitable returns from the state of motor vehicle taxes, 
license fees, and gasoline taxes. 

The regrettable part of the motor tax program is that 
while huge sums are extracted by the state from the large 
city population, the city does not receive sufficient funds 
in return to provide necessary roadway and parking 
facilities within its limits. Huge sums are spent correct- 
ing old and creating new arteries leading to the city, 
while the city itself remains static to a great extent be- 
cause of lack of funds to provide proper facilities to care 
for the increased traffic burden. In 1938 a total of $13,- 
244,996 was collected in Allegheny County by the state 
and federal government as motor vehicle fees and gasoline 
taxes, yet the county received but $968, 124, or about 7%. 
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ANOTHER VIEW OF THE PROPOSED CROSSTOWN BOULEVARD 


Construction on the Seventh Avenue Bigelow Grade Separation 
(Foreground) Is Scheduled to Begin This Fall 


As previously stated, many large cities have been faced 
with the problem of increased taxation in spite of the fact 
that real estate values have declined. Obviously this 
condition is created by a necessary increase in city ex- 
penditures for governmental purposes combined with de- 
linquent taxes and insufficient sources of tax revenue. 
The Tax Structure Committee is cooperating with the 
city and county governments in an effort to reduce budg- 
ets as far as possible and at the same time collect all 
delinquent taxes. This program has been highly success- 
ful, and if more equitable tax returns from the state to the 
county, and more tax sources, are made available by 
home rule, then the tax problem will in a large measure 
be solved. 

Many years ago Pittsburgh was dubbed ‘“‘the Smoky 
City.”’ At that time the steel mills belched out great 
volumes of smoke. However, in recent years the smoke 
created by industrial enterprises has been brought well 
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under control, and it may be truthfully said that Pitts. 
burgh is no longer the Smoky City. Nevertheless 
smoke created by furnaces in the home is ever present 
and prevailing winds carry smoke in from considerah; 
distances beyond the city limits. 

Through an educational program, the Air Pollutioy 
Committee is endeavoring to show the citizens the proper 
method of firing their furnaces so that the smoke nuisance, 
will be decreased and at the same time fuel will be used 
more economically. A determined effort is also being 
made to extend the air pollution program throughout th: 
county in order to eliminate smoke brought in by pr 
vailing winds. 

Unsightliness in a business district, besides reducing 
property values, constitutes a definite deterrent to peopk 
desiring to do business there. The Beautification Com 
mittee has effected the cleaning up of streets and is adyo 
cating removal of all overhanging signs, landscaping oj 
boulevard escarpments, placing of bronze markers op 
historic sites, cleaning up of vacant store windows, and 
a program of street beautification by means of flower 
baskets suspended from liglit poles. 

It is certain that Pittsburgh is only one of many 
metropolitan centers faced with the problem of property 
depreciation in the downtown district, and it is hoped 
that this article may suggest to others ways and means oj 
solving this most important and pressing problem. Dur 
ing the short period in which the Golden Triangle Diy; 
sion of the Chamber of Commerce has been in operation 
in Pittsburgh, effective and worthwhile results have been 
accomplished. 

The author wishes to thank Charles Cunningham, City 
of Pittsburgh Traffic Planner, and John F. Laboon 
M. Am. Soc. C.E., director of the Allegheny County D 
partment of Public Works, for supplying certain data 
and photographs for this article. 


NOTEBOOK 


Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Model Tests of Large Sluice Gates at High Velocities of 
Approach and with Different Pier Noses 
By Jerrrey B. Macpualit, Assoc. M. Am. Soc. C.E. 


and RAYMOND BouCHER, Assoc. M. Am. Soc. C.E. 


RespectiveLy Crvit ENGINEER, SHAWINIGAN ENGINEERING CoMpPANyY Lrtp., MONTREAL, 
AND Proressor OF Hyprautics, EcoLte PoLyTECHNIQUE DE MonTREAL, CANADA 


M' IST of the published discharge coefficients for spill- 

ways and open sluice gates do not mention the 
effect of a variation in the height of sill—usually of 
course because only some particular site is under in- 
vestigation. One is therefore apt to select a coefficient 
for a new case solely on the basis of resemblance of sill, 
and to forget the possible effect of differences in height. 
Even if this point is remembered, there is not much 
information available to show what adjustment is 
necessary. A case of this kind arose on a project on 
which one of the writers was engaged, and accordingly 
plans were furnished from which a model was built and 
tested by the other. 


Tests were made in the hydraulic laboratory of U 
Ecole Polytechnique de Montreal, where there is 4 
glass-sided flume 30 by 30 in. in section and 50 ft long 
Water is measured by volume in calibrated tanks, ane 
is re-circulated by a centrifugal pump through a constant 
level reservoir. A flow of 3 cu ft per sec, or 1,350 
gal per min is available. 

The dam under consideration was to discharge with 4 
maximum head of 31 ft, through openings of 5(-ft cleat 
width controlled by Stoney roller gates, dimensions whic! 


experience in this district has shown to be satisiactor) 
The piers were to rise 34 ft above the crest, ana Ui 
different types of nose were under consideration, © 
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1p tions given by Creager and Justin in their Hydro- 
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The one with the sharp point is of the 


The sill downstream from 


the crest had the equation Y = X*?/150 to the point 
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of tangency with an 8/12 slope; the upstream portion 
had a radius of 14 ft centered 0.5 ft upstream from the 


crest 


Although the discharge coefficient for the sill 


Head on Crest of Prototype, in Feet 
6 9 12 15 18 21 24 27 30 33 


Design Head 


Spillway Without Piers 


ZZ ae Sharp Piers 


Long Elliptical Piers 


Short Elliptical Piers 


0.15 020 0.25 0.30 035 C40 045 O50 0.55 
Corrected Head on Crest of Model, in Feet 


EFFICIENT-HEAD CURVES FOR PIERS OF DIFFERENT 
SHAPES 
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Head on Crest of Prototype, in Feet 


alone, without piers, 
12 18 24 30 36 


reached the satis- 439 
factory value of C 

= 3.83 for the de- 

sign head and maxi- 
mum height, piez- 
ometer observa- 
tions showed a zone 
of negative pressure 
downstream from 
the crest, and it was 
therefore decided 
that the prototype 
should be built with 
the Creager profile, 
which was known 
from tests by 
Escande and by 
Scimemi to be 
satisfactory. (See, 
for Escande, Bar- 
rages, Vol. 3, page 
60, Hermann et Cie., Paris, 1937; and for Scimemi, 
TRANSACTIONS, Am. Soc. C.E., Vol. 103, 1938, page 
1116.) To avoid vacuum at partial gate openings, the 
design head for shape should be more than the actual 
maximum head, again as mentioned by Escande (op. cit. 
page 66). 

The model was built to a scale of 1:60 according to 
the arrangement shown in Fig. 2, giving one full opening 
of proper size and two side openings a little more than 
half the widths which they should be. This departure 
from the true scale had to be accepted, because correc- 
tion of the condition would have required a larger 
model, with a flow that would have been beyond the 
capacity of the equipment. The sill was built of cement 
rubbed smooth with carborundum blocks and containing 


3.40 


Coefficient 


3.20 


3.00 


0.20 0.30 0.40 0.50 0.60 
Corrected Head on Crest of Model, in Feet 


Fic.4. CoEFFICIENT-HEAD CURVES FOR 
Various Mopet z, OF SILL 
ABOVE FLooR oF APPROACH CHANNEL 


Height of Siti Above Channel, in Feet, for Prototype 
0 10 20 30 40 50 60 


0 0.5 1.0 

Height of Sill Above Channel, in Feet, for Model 
Fic. 5. CorrricreEnt PLotrep AGAINST HEIGHT OF SILL ABOVE 
FLOOR OF APPROACH CHANNEL FOR VARIOUS MODEL VALUES OF /1; 


a brass strip in the center, drilled for 14 piezometer 
openings. The two piers were of painted wood, with 
three pairs of different noses. For construction reasons 
in the prototype, these noses were not cut off below the 
sill, but were continued right down to the base of the 
dam. 

The results of the tests on the three different nose 
shapes are shown in the curves of Fig. 3, and they differ 
from one another by not more than 1%. Another 
curve shows results for the sill alone, with piers removed. 
All four were taken with the sill 58.8 ft high in the 
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prototype or 0.98 ft in the model, and the head was 
read 3 ft upstream. In all cases the velocity head 
\?/2¢, was added to the observed head on the sill, H, 
to give the corrected head, //,;. Using the ordinary 
formula, (0 CLH,'*, the coefficient C was calculated 
and plotted against //). 

A false bottom 5 ft long, of painted wood, was then 
inserted and placed at different depths below the sill, 
as in Fig. 2, to give various velocities of approach. The 
head was read 8 ft upstream from the model, but it was 
noticed that heads taken at the 3-ft point would have 
given essentially the same results, of course including 
corrections for the respective velocity heads. Only 
one set of pier noses, the long elliptical ones, was used. 

The results of tests with the false bottom at different 
depths below the crest are shown in the curves of Fig. 4, 
with a cross-plot in Fig. 5. These tests show that the 
discharge coefficient for these gates at any given head 
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remains nearly constant as long as the height of the sijj 
is greater than the head, and that it diminishes rapidly a< 
sill height becomes progressively less than head. hey 
show also for small heads that the coefficient varies wit) 
the head, but at different rates for different heights of 
sill. These relationships may perhaps be of use to thy 
hydraulic engineer in his task of guessing discharg 
coefficients from analogies with somewhat similar truc 
tures. 

In applying this work to actual design, the sya) 
doubts about possible departure from true similarity jy 
flow arise. However, in the present case the true 
capacity of the prototype will not be of interest until 
there comes a flood much larger than anything yet ob 
served in 40 years of record. The probable error jy 
estimating the size of this flood is quite beyond possible 
errors due to departure from similarity, so no corrections 
for scale effect were made. 


Skylight Improved by Adaptation of Piling Section 


By Cart A. ROSENGARTEN, Assoc. M. Am. Soc. C.E. 


ARCHITECTURAL ENGINEER, THe BALLINGER ComMpPANy, PHILADELPHIA, Pa. 


RCHITECTS, engineers, and owners alike have long 

felt the need for a dry sawtooth or monitor sky- 
light such as is used on industrial buildings. There has 
generally been difficulty in building a skylight that will 
not drip as the result of condensation running down the 
inside of the glass and steel work. 

The accompanying Fig. 1 (a) shows the typical detail 
for a continuous top-hung sash as generally used for in- 
dustrial buildings and as shown in practically all the sash 
manufacturers’ catalogues. Note that the top of the 
supporting angle slopes downwards on the inside, allow- 
ing all the condensation to run to the inside edge of the 
angle and drip. In a great many industrial installations 
this is very undesirable as the products manufactured 
may be injured by the dripping water, which is fre- 
quently none too clean. 

Figure 1(5) shows the common 
use of flashing to divert the water 
to the outside. This is expensive 
and still does not prevent dripping 
due to condensation forming on the 
structural steel, which is consider- 
able because the steel angle has been 
chilled by its exposure to the cold 
outside the building. This condi- 
tion is noticeably aggravated by the 
presence of process steam in the air; 
also in buildings where the humid- 
ity is maintained at a high level by 
air conditioning, thus increasing the 
rate of condensation and drip. 

Figure l(c) shows a detail that 
has been used to some extent. The 
angles are turned on their axis so 
that water will run out, but the de- 
tail connections of the tophung sash 
at the head, the bearing at the sill, 
and the end flashings are rather 
awkward and troublesome. 

Figure 1(d) shows a skylight de- / 
tail using a 120-deg obtuse angle 
which improves the design consid- 
erably. The sash connects to the 


(a) and (6), Common Details; (c), an Improved Arrangement; (d), the A 


angle with the same ease as in the customary standard 
detail shown in Fig. 1 (a). Without the aid of expensiy: 
flashings, the water running down the inside of the glass 
will be diverted to the outside by the sloping leg of 
the angle. The troublesome condensation forming on 
the steel, which generally drips off the inside edge, 
will also follow the leg of the angle sloping to the out 
side, thus practically eliminating the all-too-often wet 
skylight. 

This section is a 3'/2 by 3'/2 by */s-in. 120-deg standard 
obtuse angle, generally used for the connection of sheet 
steel piling, and can be readily secured in the market 
It was first used for skylights on a building for the Camp 
bell Soup Company at Camden, N.J., in April 1935 by 
the Ballinger Company, architects and engineers. 
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Fic. 1. SKYLIGHT DETAILS 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Present License Laws a Hindrance 
to the Young Engineer 


Eprror: In connection with Mr. Legare’s article on 
vistration of Professional Engineers,” in the May issue, 
to me that a discussion of the underlying principles 

» registration is in order. 
tes are pouring out of our colleges again. Some will be 
the major number will wonder where they can find em- 

[here is much work to be done, and youth can be use- 

ployed if we are intelligent enought to bring youth and 


llv 
work wether 

In our democracies we have spent our energies setting up bar- 
ers of all sorts—tariffs to keep out trade, unions to keep 
workmen from their tasks! Professional societies have in recent 
vears succeeded in having laws passed which make it increasingly 


for young men to practice their professions even after 
ting from accredited universities. There are associations 
lamoring for the licensing of building contractors, of chain 
tor of all businesses. There are barriers set up by states 
‘o favor special products or interests. Labor in certain industries, 
as the building industry, can only be hired locally despite 
ership in recognized unions. The barriers are many in form, 
ut they are alike in being designed to freeze into permanence 
privileges possessed by those who are “‘in,”’ to the exclusion of those 
who want the same privileges. The older men who built up these 
barriers did not, in their day, have to buck restrictive laws, union 


rules, license privileges. 
\ flagrant violator of youthful aspirations is our law af- 
fecting the licensing of architects and engineers. Under our 

ate law a prospective architect or engineer may procure his 
license only after taking an examination four years or more after 
graduating from an accredited school. After graduation, in order 
to qualify for examination, the candidate must show evidence of 
having had at least four years of practical experience in professional 
work of a grade and character satisfactory to the examining board. 
It is clear that a man may be a fine student and yet never procure 
a license. He may or may not be able to get work. If he can find 
employment, he has no guarantee that his work will be judged 
satisfactory by an examining board. There is no definition in the 
law as to the nature of work that a board must accept. 

The laws were sponsored by the professional societies which can 
easily influence legislators to pass restrictive measures because their 
lobbying is always coupled with a plea for public welfare. The in- 
dividual prospective practitioner is inarticulate and unorganized. 
His side is never heard by the legislator. This is no plea to drop 
educational standards. Technical courses may be made as difficult 
as our complex civilization requires. But it is unfair to snare young 
men into studying for their degrees, and then to block them by law 

they must work interminably for nominal wages or drop out of a 
ssion for which they may be well fitted. 
laws of our state have been used as patterns for about forty 

Che viciousness of these laws will be felt only when 
need many good technicians. Our privileged practi- 
et themselves up before restrictions were so prevalent 
temporarily through the reduction of competition 
pay for condoning these practices which are neither 
il, nor economically sound. 
oters of restrictive requirements set up the argument 
mal standards must be sustained in order to keep the 

a high level. Such argument is specious because a 

the best education and yet be prevented by artificial 

racticing his profession. Labor unions, likewise a 

iselves, are under no obligation to take in as mem- 
chanics no matter how able. Many preeminent men 

n kept out of the fields in which they have won re- 

day there had been such restrictions as prevail 
ducation in technics alone does not make a great 

Witness the number of notable figures who made 


history in technics without the formal technical training and ex- 
perience now legally prescribed. 

There can be no cure for the evil condition existing today until 
the peers of the professions and labor unions assume the moral 
responsibility—even the negative one of leaving young men alone 
to find their own level— instead of bedeviling and belaboring them 
with man-made restrictions. Registration laws are in principle 
sound, but when coupled with conditions that it is impossible for 
young men to meet, the laws should be modified to conform to the 
needs of our society, to leave opportunity open, and to be com- 
patible with simple honesty. Our laws and customs should not 
be used for continuing decaying hierarchies in labor and in the 
professions. 

Jacop Mark, M. Am. Soc. C.E 

Consulting Engineer 


Brooklyn, N_Y. 


More on Skin Friction 


To tHe Eprror: In ‘Settlement Studies of Huey P. Long 
Bridge,”’ in the March issue, Professor Kimball points out that all 
load on the piers is assumed to be transmitted to the soil at the bot- 
tom of the caisson seal, and adds: ‘The load that might be per 
manently transmitted through skin friction along the sides of the 
pier has never been determined.’’ That statement is correct. 
However, lest it be construed that an important point was over- 
looked in design, some comments on the value of skin friction as a 
factor in the permanent support of bridge structures may be in order. 

The designers of the foundations for the Huey P. Long Bridge 
(the writer’s firm) have in their files a large amount of information 
concerning skin friction of caissons, the friction varying with the 
character of the surrounding soil, the depth of the caissons, and the 
shape and character of their surfaces. 

The main caissons at New Orleans were sunk 170 ft below water 
level. The estimated weights available to induce sinking, in 
Caissons | and 2, ranged from 860 to 730 Ib per sq ft of surface, 
and these weights could be increased by pumping down the interiors 
of the caissons, to 1,570 and 1,340 Ib, respectively. Even with 
these estimated weights, some trouble was experienced in reaching 
the required depths, and serious run-ins occurred in two of the 
caissons before they reached their final levels. In these cases the 
caissons had hung up, partly by reason of skin friction, and exca- 
vation had extended below the cutting edges, permitting the inflow 
of sand at the bottom. When sinking to such great depths, the 
consideration of skin friction is necessary to the proper determina- 
tion of the proportions of the caissons, which must be designed 
with sufficient weight to permit sinking without unreasonable 
difficulty. 

It is not the practice of the writer's firm to consider skin friction 
as a permanent factor in the support of deep caissons for the fol- 
lowing reasons: First, its value at a specific site is usually not 
known; second, the very act of sinking the caissons and the use of 
exterior lubricating jets and other devices to aid sinking, break 
down the skin friction and leave annular zones around the caissons 
of much disturbed material; and third, where run-ins occur at great 
depths, subsequent settlement and adjustment of the soil surround- 
ing the caissons may actually create downward drag instead of pro 
viding the frictional support which might be anticipated from a 
purely academic consideration of the problem. 

It is realized that a certain amount of support actually may be 
provided by the soil surrounding the caisson, and such support, if 
any, leads to discrepancies between theory and practice in soil 
mechanics. It is considered safer, however, in view of the methods 
usually followed in the sinking of caissons, and of the resulting un 
certainty as to the value of the friction, to consider the bearing 
strata under the caissons as providing the entire support for the 
bridge. 

GEorGE L. FREEMAN, M. Am. Soc. C.E 

Moran, Proctor, Freeman and Mueser 

New York, N.Y. Consulting Engineers 
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Computing Cross-Section Areas by 
Means of Coordinates 


To tHe Eprror: Articles dealing with some of the practical 
aspects of engineering practice which can be studied and used by 
junior engineers are always of great value. An example of such an 
article appeared in the March issue under the title “‘Reducing 
Cross-Section Notes on Highway Construction” by Clifford B 
Potts. Computing the areas of earthwork cross sections by the 
coordinate method, which is demonstrated in this article, is prob 
ably as old as the science of land surveying. Anything to be said 
on the subject would be for the purpose of facilitating the com- 
putations. Such was the main purpose of Mr. Potts’ paper, and I 
have the same object in mind 

rhe writer’s experience in computing areas of cross sections 
was as a junior and later as a senior engineer in the construction of 
a considerable mileage of steam railways; as a consulting engi 
neer in the construction of steam railways, highways, and streets; 
and as a member of the engineering board of the Interstate Com- 
merce Commission, in charge of the valuation of railways. The 
latter work included the computing of the cross sections of the 
road beds to determine the quantity of excavation and embank- 
ment hese were taken at every 100 ft, and frequently at inter 
mediate points. The mileage of railways at that time consisted 
of 256,540 miles of main line, 32,370 miles of first and second, and 
30,059 miles of yard and side tracks The number of cross sec 
tions taken and computed was something in excess of 15,000,000 

Very early in the writer’s experience he found it extremely de- 
sirable to devise a method of computing the areas of cross sections 
by means of coordinates, whereby errors could be discovered and 
corrected without a complete re-computation. To accomplish 
this it was necessary that the original computations be preserved 
so that later they could be compared with the re-computations 
After several months’ study and observation the following method 
was develope d 

Invert the cross section. Place the width of the road bed on 
each side of the center line over 00 at the end of the inverted cross 
section, as 10.0/00 or 20.0/00. Multiply the middle denominator, 
which is the elevation at the center-line, by the sum of the two 
adjacent numerators. Multiply each remaining denominator by 
the algebraic difference of the two adjacent numerators, sub- 
tracting the inner from the outer. One-half the algebraic sum of 
these computations equals the area of the cross section 

Applying the foregoing rule to the cross section which appeared 
in Mr. Potts’ Fig. 1, we have 
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This computation sheet is preserved for checking. At a later 
date when a computation for checking is made by the same rule, 
it will be observed that where the answers are found not to be the 
same, a comparison may be made whereby the error may be quickly 
detected and corrected without a complete re-computation 

When faced with the tremendous task of computing cross sec- 


tions for all the railroads in the United States it ts necessary to 
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use computing machines. The same rule was followed by ; rd. 
ing the first computations and conserving them for cons ent 
checking. In this case the cross section was inverted as before 
and the numerator for each denominator determined. This pro. 
vided a series of multiplications, additions, and subtractions, the 
algebraic sum of which was recorded on the computation heet, 
The computation sheet in this case would appear as follows 
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The foregoing is an efficient and accurate method for comput- 
ing and checking cross-section areas 
Joun S&S Wor-ey, M. Am. Soc. 
Prof Trans portation Engineering 
University of Michigan 
Ann Arbor, Mich. 


The First Tunnel Under the 
East River 


To THe Epiror: The April program of the Metropolitan Se 
tion, at which the construction of the Queens-Midtown tunnel 
was described, reminded me of an unusual experience 

In 1894, I made my first trip to New York as a youngster with 
considerable experience, a job, and a limitless curiosity. Why the 
stock exchange should have attracted me is beyond conjectur 
From the visitors’ gallery, the scene of pandemonium on the trad 
ing floor below looked more like a battle royal in which each one 
slugs the first head in sight than like a meeting to barter stocks 
Two men in the gallery were deeply interested. As I stood near 
them one turned to me, saw my blank expression, and said “‘Con- 
solidated Gas is going down.’’ Perhaps I said ‘“‘Where?” Any- 
way by some strange impulse he took a card from his pocket 
scratched a few words on it, and said, “If you are interested in 
knowing more about it, come to the foot of Wall Street at 3:00 

I did. A large steam yacht lay at the wharf. A small party 
came down the street and went aboard. The man who gave me the 
card said, ‘Come aboard. We are leaving at once.”’ I did and 
he explained enough while going up the East River to key my inter 
est to concert pitch. 

We left the yacht at 71st Street. Manhattan, and | was in the 
first party of engineers and financiers to walk through a tunnel 
under either the North or the East River. It was built by the 
East River Gas Company to bring gas from a new plant to Man- 
hattan. The financial story is too long to tell here. McMillan 
was the utility official who sensed a sincere interest on the part of 
a stranger. Charles M. Jacobs, the eminent English tunnel eng 
neer, was chief engineer,,and J. Vipond Davies was his assistant 
both were later prominent members of the Society 

The tunnel, planned to be 8 by 10 ft in section, was about 
ft below mean low tide and passed under Blackwell's (now W: Ifare 


Island. It was thought that the rock would be solid at that depth 
the Man 


but a crevasse was encountered only 400 to 500 ft from 
hattan shaft which required the use of an air lock and air pré 
up to 50 Ib. At maximum pressure shifts worked two hou 
and under better conditions, four hours 
We flattened ourselves against the rough, irregular, unline 
while the partition wall was blasted away. The alinement, w®! 
was carried about 1,300 ft from each shaft, compared t 
accuracy obtainable today—that is to say, it was exa 
for the purpose. And that is a fair test of engineering at 
ability. Less accuracy is negligence and means extra 
more is also wasteful. 
R. L. Sackett, M. A: 
Dean Emeritus of 


State College, Pa. Pennsylvania Stat 
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ling to a wide variety of interests. 


that as the subject for consideration at 
the general meeting, and a number of pa- 
ners on the Technical Division programs 
a also devoted to it. “A distaste for 
politics is traditional among engineers,” 
tates the committee, “but the responsi- 
bility for the proper functioning and the 
most desirable development of the modern 
itv rests largely with the engineering pro- 
and the implications of that respon- 
bility constitute the most important 
m now before us.””. The Commit- 
ee goes on to point out that as cities 
grow in size, they tend increasingly to be- 
ome ‘vast engineering projects,”’ and that 
growing awareness of this change has led 
a feeling of mental confusion on the 
part of many intelligent citizens and their 
elected representatives.”’ 


00 a.m. on Wednesday, October 16, the 1940 Fall Meeting 
Society will convene in Cincinnati, Ohio, and from that aes 
‘util the final curtain is rung down on Friday evening the Power Division 
will be filled with social events and technical sessions 


ling that ‘‘the city itself” offers the most appropriate and 
timely theme for discussion, the Program Committee has selected 


Official and Semi-Official 


SOCIETY AFFAIRS 


Fall Meeting in Cincinnati to Open October 16 


“The City” Is Theme of General Sessions; Five Technical Divisions Schedule Programs 


so far as they can be announced at this time, are as follows: 


The Long-Range Trend in Power-House Space Limits—How 


Accomplished, and the Economic Principles Involved 


In This Issue... . 


Three Items on Construction 
Preparedness. . pp. 601, 602 


Tellers’ Report on First Ballot 
p. 6035 

Enough Civil Engineering 
Students? . . p. 604 


Secretary's Abstract of Board 
Minutes. . p. 606 


New Water Treatment Plant 
Manual. p. 607 


Here is the skeleton program for the opening day: 


Morning 


Call to order; addresses of welcome; and response 


rhe Progress of City Planning 


Afternoon 


rhe Civic Responsibilities of the Engineering Profession 


Municipal Sanitation 
Municipal Transportation 


Evening 


Dinner, address (The Function of the City), and dancing 


On Thursday, October 17, the Technical Divisions take over 
Morning and afternoon sessions are scheduled by the Power Divi- 
sion; morning sessions jointly by the City Planning and Sur- 
veying and Mapping Divisions; and afternoon sessions by the High- 


Water Passages, Intake Penstocks, Valves, Scroll Cases, Elbows 
and Draft Tubes—Progress and Economic Principles of Design 


Turbine Speed Trend, American and 
Foreign, and Relation to Power Eco- 
nomics 

The Measurement of Water in Connec- 
tion with Plant Tests, High Head, 
and Especially Large Volume, Low 
Head 

Cavitation Laboratory Practice, Euro- 
pean and American 

Ventilation and Generator Cooling 

City Planning and Surveying and Mapping 
Divisions (joint sessions) 

Specific Examples of Municipal Savings 
in Cincinnati, as a Result of the Mas- 
ter City Plan 

The Topographic Map and City Planning 

Highway Division 

State and Federal Routes Through Mu- 

nicipalities 


State Highway Planning Survey 
Highway Research in Indiana 


Sanitary Engineering Division 


Toledo’s Lake Erie Water Project 
Historical Review of Development of Municipal Water Supply, 


Water Purification, Sewage Treatment, and Stream Pollution 
Control in Ohio 


Lacking time for all of its general meeting papers on Wednesday, 
the Committee has scheduled an additional session on Friday 


morning, at which the “‘city’ 
presentation of the following topics: 
The Esthetic Responsibilities of the Engineering Profession 
Municipal Organization from the Engineering Viewpoint 


SOCIAL 


One social event 


theme will be rounded out with 


EVENTS AND INSPECTION TRIP 


the dinner, followed by an address and danc- 


way Division and by the Sanitary Engineering Division. Topics, ing, on Wednesday evening—has already been mentioned briefly. 
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CINCINNATI, WHERE THE 1940 FaLt MEETING OF THE Society Witt Be HELD 
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Fall Meeting. This conference, according to the present sche: Je 
will occupy the entire day Tuesday, October 15 

Students will have their innings on Wednesday and Thursday 
on both of which days a program of unusual interest for the: = 


AERIAL VIEW OF ARMCO PLANT AT 
MIDDLETOWN, OHIO 
An Inspection Trip Through These Great Mills Is a Highlight of 
the Fall Meeting Program 


On Thursday evening a second such event will be held. <A tour of 
the residential and park districts of Cincinnati is also planned, for 
afternoon, for the entertainment of the ladies and 


Chursday 
those members whose Divisions are not in session 


ladies are in the hands of the Ladies’ CINCINNATI'S UNION TERMINAL—AN IMPRESSIVE GATEWAY To 4 


Great City 
Another View of This Terminal Is Shown on the Page of Special 
Interest in This Issue 


Special events for the 
Committee, which announces a luncheon and sightseeing trip for 
Wednesday and a luncheon followed by cards and other enter 


tainment on Thursday 
Final treat of the Meeting program is Friday afternoon's trip to 


the American Rolling Mills Company's plant near Middletown, , 
& I I been arranged. Their general meeting comes on Wednesday, and 


Ohio, where members, ladies, and guests will see in operation one om : : 2 “Wa 
rhursday will be given over to the regular Student Conferenc q 
of the ‘‘miracles of the steel industry a continuous mill—as : 
; and presentation of student papers. 
well as many other manufacturing processes, such as galvanizing, The local committee is to be complimented on its plans fo 
ans fora 


of spiral welded pipe, and the finishing of stainless 
i i pi 5 most attractive meeting The General Committee is headed by 


teel sheets and plate They will also be privileged to visit the 
Hunter W. Hanly, and the chairman of the Technical Program 


research laboratories adjacent to the plant Following the in 
Committee is Prof. Bartholomew J. Shine 
spection, the visitors will be guests of the Armco management at , = ‘ 
Details giving the names of authors and discussers, with con 
plete information on social events, trips, and excursions, will b 
OTHER EVENTS IN CONNECTION WITH THE MEETING published in the October issue of Crvi, ENGINEERING 


For a meeting of broad technical interest and social and enter 


As usual, the regular conference of Local Section representatives 
tainment appeal—don’t miss the Fall Meeting in Cincinnati 


from the Meeting region will be held in conjunction with the 


Successful Convention Held in Denver, Colo. 


Large Gathering Enjoys Fine Program of Extensive Meetings, Reclamation 
Exhibition, and Mountain Trips 


COLORADO ENGINEERS, especially those in Denver, made a fine the weather then moderated, so that the visitors could enjoy th 
showing at the Society Convention, July 24 to 27, 1940. Arrange- more normal summer climate. 
ments worked out perfectly and were thoroughly enjoyed by a In arranging the program at Denver, the committee was faced 4 f 
large number of local and visiting engineers and their guests. At with a predicament—to provide for an unusually full technical 
its maximum, the registration reached about 950, exceeding the schedule and at the same time accommodate an inspection trip ] . 


within the city together with a special mountain excursion. Th d 
result was an unusual sequence, consisting of technical meetings 
all day Wednesday and Friday, as well as Thursday morning. This 


most optimistic hopes. For this particular week, the weather also 
scheduled an exhibition just to demonstrate what it would be like 
By way of variety, 


_ 


when the temperature reached almost par 


PART OF THE CONVENTION Group Has ITs Pic 
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ONE OF THE GENERAL MEETINGS ON THE OPENING Day OF THE SEVENTIETH ANNUAL CONVENTION 


left Thursday afternoon for the open-house exhibit of the Bureau 
of Reclamation, Thursday evening for a special excursion into the 
nearby mountains, and Saturday for the all-day trip up Mt. Evans. 
lhe decision to make the social and sight-seeing features secondary 
to the technical sessions was subsequently justified, as indicated 
by the large audiences that listened to the engineering papers. 


Interesting events preceded the meeting proper, so that in its 
larger aspects, at least, the Convention might be said to have 
tarted on Sunday, July 21. Following a number of committee 


ings at the Brown Palace Hotel, Convention Headquarters, 
ost of the early arrivals were privileged to enjoy the special 
garden party that evening. For this event, use of the sports lodge 
on the spacious Phipps estate on the outskirts of Denver had been 
secured. The beautiful estate, with its gardens, walks, pools, and 
fountains, not to mention its marvelous view of the Rockies, was 
thoroughly enjoyed. In addition the local engineers had arranged 
for the serving of a variety of refreshments. Such surroundings 
proved ideal for renewing old friendships and making new ones. 

On Monday evening the local group and their ladies gave a dinner 
to visiting officers, committee men, and their families. The atmos- 
phere was informal; the talks were few and brief. Aside from the 
excellent dinner, the main interest of the evening was in the 
eminently successful efforts of the local group to make their guests 
feel welcome and at home. 

For Tuesday, conferences were arranged both in the morning 
and in the afternoon. A group of Juniors and one of Local Section 
delegates met independently in the morning. The two groups then 
jomed forces for luenheon, which was attended also by most of 


Hore. 


the members of the Board of Direction. In the afternoon the 
Juniors and Local Section delegates met in joint session to consider 
matters of common Society interest. 

On Wednesday morning, July 24, the Convention proper was 
officially opened. After suitable introduction, welcome, and re 
sponses, the President of the Society delivered his Annual Ad- 
dress, taking for his topic, ‘‘The Relation of the Society to National 
Defense.’’ This address is being prepared for official publication 
in the current Society TRANSACTIONS, to be distributed in October 
The morning session was adjourned in time for all to repair to a 
nearby hotel for a special lunch. At its conclusion, Past-President 
Crocker gave an interesting talk on ‘“‘The History of the Local 
Section,"’ or as he preferred to designate it, ““A Section of Local 
History.” 

Upon return to headquarters, the large group, numbering over 
300, convened for the afternoon session, which was devoted to a 
general consideration of government activities in reclamation. Be- 
cause the engineering headquarters of the Bureau of Reclamation 
is in Denver, it was believed that this important work might well 
form a special feature of the Convention program; and this was 
arranged for. The Wednesday afternoon papers, which served as 
an introduction to the subject, dealt with general principles, plan- 
ning, and construction, and were well illustrated. 

Although only six of the Technical Divisions had planned pro- 
grams, eleven sessions were scheduled; of these, three were con- 
ducted by the Soil Mechanics and Foundations Division. A large 
number of excellent papers were presented and generously dis 
cussed; many will later be published either in CrviL ENGINEERING 
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A Just_y PopuLar EVENT FOR THE LADIES 


or in Proceepincs. The subject matter was concerned with the 
following topics 
Highway—-Earth fills; state-wide planning; bridge engineering; 
and the Monarch Pass Project 
Hydraulics—-Madden Dam spillway; outlets for Grand Coulee; 
silt on the All-American Project; and Boulder Dam 
penstocks 
Irrigation—-Multiple-use projects; Mexican irrigation; salt 
problem; and consumptive use 
Soil Mechanics and Foundations—-Explosives for compaction; 
various theories and methods of soil mechanics; earth 
dams; and several reports by Division committees 
Structural—Circular plates; earthquakes and structures 
Surveying and Mapping——-Cadastral engineering; Denver topo 
graphic survey 


While these meetings were going on, the ladies were being enter- 
tained delightfully at a variety of luncheons and teas, trips, and 
hey also participated in all the evening events as well 


parties 
Perhaps the most notable 


as in the trip on Thursday afternoon 
event for the ladies only was the luncheon and afternoon entertain 
ment on Wednesday at the Lakewood Country Club. If attendance 
is any measure, this event, which was elected by several times as 
many as had been expected, was by all odds outstanding 

For the formal dinner on Wednesday evening, a large ballroom 
in a hotel nearby was selected, where the air-conditioning provided 
comfortable surroundings. The dinner, like all others at the Con 
vention, was excellent. Introductions following the dinner were 
limited in number. A male quartet provided a series of fine selec- 
tions, including solos. One of the hits of the evening was a demon 
stration of old-fashioned dances by six local members and their 
ladies. During this period a surprise treat was inserted, consisting 
of flute solos by Otis E. Hovey, treasurer of the Society, accom 
panied by his daughter, Mrs. Ellen Hovey Davis. To many, this 
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Room Full of Scale Models Proves Interesting to Men and Women 
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LUNCHEON AT THE LAKEWoop CouNTRY CLUB ON WEDNESDAY 


musical ability of an officer and Honorary Member came as a sur 
prise; and to all it was a source of enjoyment. After the floor had 
been cleared, general dancing was enjoyed, both old and ney 
style, with demonstrations and coaching by local members who 
were especially versed in these matters. 

Engineers of the Bureau of Reclamation, so many of whom ar 
stationed in Denver, took an important part in the committe: 
work, in the presentation of technical papers, and in the enter 
tainment. It was quite fitting, therefore, that the main city tri; 
should have as its objective the headquarters of the Bureau. Ther 
on Thursday afternoon, an ‘‘open-house’’ was held. On the pr 
vious day officers of the Bureau as well as the President of th: 
Society had taken part in opening this exhibition 

A complete tour had been arranged and an ample number « 
There seemed to be displays of special in 


guides were on hand 
terest to each individual—such as those on photoelasticity, concret: 
joints, triaxial tests, and model making. There was even a hug 
compression test demonstration involving a total pressure of 
3,000,000 Ib or more. Dioramas were exhibited as well as scal 
models of plants. Hydraulic tests were demonstrated with work 
ing models of siphons, dams, spillways, and valves. Problems i: 
fish control were not overlooked 

No one could visit this impressive exhibit without being awa: 
of the extensive preparation it had entailed. The variety a: 
quality of the Bureau's engineering work were well set forth 
of the fine results was the opportunity it presented for the visitors 
to meet the personnel, many of them members of the Society. Al 
agreed that the Bureau had put on a fine show 

Next on the schedule was another unusual event of an enti: 
different character. In the late afternoon the members of 
group boarded a large number of buses which were waiting to cor 
duct them to Central City, back in the mountains west of Denver 
rhis picturesque and historic town was once the metropolis of th 
state and an active center for the mining of gold and other minerals 


Chr 


Tiltometer Exhibit Is Demonstrated 


AT THE OPEN HOUSE OF THE BUREAU OF RECLAMATION 
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exhaustion, decay, and almost abandonment, although 
last few years increases in metal prices have revived the 
onsiderable extent. Yet the atmosphere of the riotous 
still surrounds the town. The visitor finds it easy to 
at the pages of history have been turned back two- 
ntury and that the Colorado Gold Rush is on again in all 
i excitement. Again the historic Teller House rings with 
laughter. Again the storied “Face on the Barroom 
cts its throng of admirers. 
» was justly popular and no one seemed to be offended 
iting crowding for dinner, which packed the hotel facili- 
lowing dinner, there was a special attraction in the nearby 
ise, also a historic building, and justly popular for its ex- 
mmer program. The Society and its guests almost 
ed the auditorium. A group of noted opera stars with 
g ballet, chorus, and orchestra, gave a fine rendition of 
na’'s “Bartered Bride.’’ The combination of excellent music, 
; éne dancing, and hilarious plot was fully appreciated. It was with 
~ hat the party left for Denver, which was reached long after 


regret 
midnight 

Several dozen visitors stayed over in Denver until Saturday in 
order to enjoy a trip to the summit of Mt. Evans, one of the 
highest mountains in the vicinity and accessible by road. Again 
the arrangements and schedule worked out perfectly. Individual 
members took as many guests as their cars would hold, making 
the trip consist of a number of social parties. The day was fine, 
n spite of the inevitable thunder showers. Such showers viewed 
the summit added to rather than detracted from the interest 
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En route the parties visited Golden, seat of the State Mining 
School, and then wound up nearby Mt. Lookout, from which they 
enjoyed a splendid view of the city. There also a stop was made 
at the museum and grave of Buffalo Bill. Without hurrying, the 
party reached the top of Mt. Evans about noon 

Part way down the mountain, the party stopped for dinner at 
the lodge on the shores of beautiful Echo Lake. Return was by 
way of the new Squaw Pass Highway an interesting and easy 
grade; then down Bear Creek Canyon, scene of torrential flooding 
a few years ago, and so to Red Rock Park. not far from Denver 
On account of its quaint formation, this tract belonging to the 
City of Denver proved most interesting. Opportunity was given 
to inspect the huge open amphitheater under construction there, 
situated among picturesque surroundings and unique rock forma 
tions. It will seat five thousand or more and provides a view of 
Denver itself across intervening hills and plains. Thence a short 
ride brought the party back to Denver, after ten hours of driving 
through superb mountain scenery. 

Much of the success of the Denver Convention can be attributed 
to the efficiency and thoroughness of the local committee on arrange- 
ments. Committee members, both men and women, understood 
what was expected of them, and still more important, each scru- 
pulously carried out his share of the work. Fine service was also 
rendered by members of the younger group. Other Sections may 
well follow the example of the Colorado Section in utilizing more 
fully the capable services of the younger members. Finally, great 
credit is due to the splendid committee of engineers from the 
Bureau of Reclamation, who planned and conducted its open house, 
one of the important highlights of this most successful Convention 
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The Society and Construction 
Preparedness 

Durinec the spring and summer months the Society through its 
or staff, has undertaken a variety of activities incident 


National plans for defense. Some of the efforts and accomplish- 
ts have already been noted in the July and August issues 


cial in 


ences to this general topic formed the main subject of the 


but still remains unsatisfactory in the Navy where the engineer, o1 
architect, may be in the position of a sub-contractor 

(7) To establish the principle of utilizing the services of existing 
engineering and architectural firms for design instead of expanding 
existing Federal organizations. This has been established in princi 
ple in both services but will be more utilized by the Army on account 
ot its greater needs. 

(8) To urge as widespread geographical distribution as possible 
of technical and construction contracts to avoid overloading and 
favoritism. In this connection attention is invited to the practice 
of the architects in the New York City Working Development of 
taking in local associates to assist and share in the work of the 
principal architects. 

“(9) To prevent undue migration of technicai and construction 
personnel either between different government jobs or between 
these jobs and normal construction work already in progress or 
anticipated. 

(10) To insure adequate compensation for engineers and 

architects under the various 


AS scal \ddress of President Hogan at the Denver Convention, en 
1 wi The Relation of the Society to National Defense.”’ It will 
lems illed that Colonel Hogan has been serving as chairman of 
Construction Advisory Committee to the Army and Navy 
y awal funitions Board. Referring in his address to this work, he enu- 
‘ty an uted the general purposes and aims of this Advisory Commit 
h. On e as follows 
VISCO lo secure proper legislation permitting the use of manage 
ty contracts on fixed fees. This has been accomplished 
lo prevent, as far as 
enuil the letting of agency = 
ol itracts to manufacturing con- 
, to erns to design, construct, and | 
Den erate, because of our firm 
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the Washington Monument. 


Forecast for September 
“Proceedings” 


MAXIMUM PROBABLE FLOODS ON PENNSYLVANIA 


plished By Charles F. Ruff, M. Am. Soc. C.E. 


Detailed record and explanation of a method for estimating 
| the maximum probable flood from drainage areas of 100 to 


| SUPERSTRUCTURE OF THEME BUILDING OF THE 
New York Worvp's Fair readily available to augment 


By Shortridge Hardesty, M. dm. Soc. C.E., and Alfred 
Hedefine, Assoc. M. Am. Soc. CE. 


| 

pted but the situ- | Engineering problems involved in the design and construc- 
| 


classifications. 
To imsure adequate 
fees for consulting services.” 
The President’s Annual Ad- 
dress, in its entirety, will appear 
in 1940 Society TRANSACTIONS 


CONSTRUCTION PREPAREDNESS 
CENSUS PROGRESS 

From previous accounts in 
these pages, it will be recalled 
that the census for construction 
preparedness had three separate 
aspects: (1) the gathering of 
data with respect to firms o1 
individuals in private practice; 
(2) the collection at various 
points around the country of 
lists of persons who might be 


existing staffs of those in private 
practice; and (3) the listing of 
names and addresses of those 
men between the ages of 30 and 


tion of a 180-ft steel Perisphere and a Trylon taller than 45 deemed suitable to super 


vise construction as Captains 
or Majors in the Quartermaster 
Corps. These objectives have 
been pursued. 
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As of Friday, August 16, copies of the returned questionnaires 
of 2,502 engineering firms or individuals in private practice, to- 
gether with the names and addresses of 1,937 individuals, who have 
been suggested as suitable for commission in the Quartermaster 
Corps, had been forwarded to the Quartermaster General’s Office 
Of these latter, forwarded by the several Local Sections, 1,506 were 
not members of the Society. It has not been the attempt of the 
Society to confine any part of its census to members of this or any 
other Society. The attempt has been to render full service to any 
and all Federal agencies seeking information in regard to the 
engineering profession in all its branches 

As the second step in the census, it was suggested that Local 
Sections list those who might be immediately available locally to 
such private firms as were awarded engineering contracts. This 
feature has been found to be somewhat difficult of accomplishment. 
As a matter of fact, it now appears that there need be no intensive 
effort in this direction 

As these matters have developed during the past few weeks, a 
clearer perception has been gained as to the relationship and im- 
portance of the various governmental procedures. It now appears 
that the building of ships and the manufacture of fighting equip- 
ment are the first objectives to be sought by the government. Not 
until these shall have been determined upon in rather definite 
terms will construction in relation to them be necessary. Produc- 
tion contracts for munitions and implements of war have seemed to 
be awaiting action by Congress, more particularly with respect to 
the proposed tax bills and the several provisions which they are to 
contain 

Engineers, therefore, should not expect a great volume of con- 
struction work to be put under contract until these legislative 
matters are settled, and perhaps even then the total may not ag- 
gregate more than was performed under the PWA before its opera- 
tions were curtailed. Furthermore, it appears that the various 
services in the Federal Government related to defense construction 
are now well supplied with data accumulated by the census. Ap- 
parently, therefore, all the steps that are needful in connection 
with the census have been taken at this time 


Staff Member to Washington in 
Interest of Civil Engineers 


RESPONDING to action by the Board of Direction at its recent 
meeting held at Denver, ‘that a member of the staff spend as much 
time as necessary in Washington, particularly during the next few 
months, to look out, in all practicable ways, for the interests of civil 
engineers,"’ W. E. Jessup, Field Secretary, took up temporary resi- 
dence in Washington on July 31 

A number of matters affecting civil engineers, as to fees, salaries, 
and fields of work in relation to other professions have long been 
dealt with as from a distance, but now are to be approached more 
at first-hand and with the knowledge and enthusiasm of one ex- 
perienced as a civil engineer. The matter of expanding the map 
ping program is a specific instance, although the present does not 
appear to be a propitious time to press this matter with any con- 
siderable confidence of a favorable outcome 

Study of the forms of contract, definition of ‘‘costs’’ and deter- 
mination of payments for engineering and architectural services 
rendered under the defense program, is a matter more especially 
of the moment Also, it will be urged that the salaries to be 
paid to engineering employees engaged in this work, either by 
private employers under contract to the government or within the 
several government administrative services, conform to those in- 
dicated in the Grading Plan and Compensation Schedule adopted 
by the Board of Direction 

Another long-time desire which has not been attained is the 
cessation of the practice by the federal government, or by at least 
two of its agencies, of requiring competitive price bids for the 
surveying work in connection with structures erected by the govern 
ment or with the aid of federal money. Award on the basis of 
merit will be urged 

These are but a few of the objectives to be approached. In all 
appropriate ways the principles set forth by the Construction Ad- 
visory Committee to the Army and Navy Munitions Board, of 
which President Hogan is chairman, will be supported. These 
principles are detailed elsewhere in this issue. 

It will not be a part of Mr. Jessup’s work to secure jobs for any 


individuals or firms. However, as requests may be made of him 


in such connection by proper officers of the various federa] 
he and the Headquarters office will make every effort to prov ide aj 
available data through the biographical records in the ‘ iety’s 
files or that can be secured from reliable sources. In no seng 
therefore, is he to be regarded as an agent of an employmen 
service but, on the other hand, he may be regarded as . who 
wherever he sees the interests of civil engineers prejudiced. will 
use his best efforts in their behalf 

A committee has been appointed by the District of ( imbia 
Local Section to assist him on any of the objectives which may 
seek to attain, or to suggest to him matters relating to ci eng) 
neers which appear to that committee as in need of rectification 


VICES, 


Clarification of Goverment Cost-Plys. 
Fixed-Fee Contract Procedure 


The following excerpts are from information released by the office oj 
the Quartermaster General on August 15, ‘‘with a view to clarifying « 
number of points and misunderstandings related to cost-plu a-fixed 
fee contracts.”’ 


WHENEVER it is in the public interest to commence work with 
out waiting for the development of design and plans to the exten: 
that is necessary if a lump-sum proposal is to be intelligently fo, 
mulated, the cost-plus-a-fixed-fee type of contract provides a forn 
of agreement under which the work can be commenced at once, and 
the successive steps of construction can proceed as the successiy: 
steps of design are developed and reduced to working plans 

A cost-plus-a-fixed-fee contract is awarded as a result of neg 
tiation with a selected contracting firm. For some months a sp 
cial group in the Quartermaster General's office has been and stil] is 
collecting and compiling data pertaining to the architectural and 
engineering firms and constructing organizations that are known to 
be willing to participate in the current national defense progran 
The analysis of these data provides ready information respecting 
the organizational, plant, and financial resources of these firms, th: 
nature and scope of their past achievements, etc., all of which 
essentially necessary in measuring the qualifications and capa 
bilities of the prospective contractors 

The War Department will give consideration to all qualified con 
tractors, architects, and engineers interested in the defense con 
struction program and will furnish, upon request, a detailed outline 
of information required for qualification. After prospective con 
tractors, architects, and engineers have filed their experience re 
ords they will be given every consideration when the selection for 
any particular project is made, and those who so desire may per 
sonally present their credentials to the Office of the Quartermaster 
General. It is not considered advisable or necessary that they: 
main in Washington with resultant loss of time and expense, or r 
turn for further consultation until called in by the War Department 
for negotiations in connection with some particular project 

When authority is given for the accomplishment of a given pro; 
ect under this type of contract, a study is made of the data abov 
mentioned, and there is selected therefrom the firm that appears 
to be the best qualified to undertake and satisfactorily complete th 
contemplated work. This selected prospective contractor is then 
invited to enter into negotiations and when such negotiations hav: 
reached the point where the Government and the contracting firn 
are agreed as to what is to be done and the fee to be paid there‘or 
the name of the firm and the agreed-upon fee are submitted to th 
Advisory Commission to the National Defense Council for cleat 
ance. If cleared, the terms and conditions are translated into 4 
formal contract which, when signed by the parties, is presented ' 
the Assistant Secretary of War for his approval. Work is co 
menced promptly after approval of the contract. All informatio 
relating to the various steps between the time of authoring (™ 
project and the time of the actual approval of the signed contract ® 
treated as a confidential matter. 

It has come to the attention of the War Department that certs" 
individuals are alleging that they have influence and a1 
sist interested contractors, architects, and engineers 
contracts awarded by the Quartermaster Corps. [) 
ments of alleged influence are without foundation, as 
architects, and engineers will be selected solely on th: 
experience and qualifications, and ability to render sery 
to the Government in connection with any parti 


ngineers 


Nothing is to be gained by contractors, architects, a! 
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l services 1 otherwise soliciting this office after filing their expe- For Vice-President, Zone I11 
rovide all is. Any funds expended for the hire of persons for this Charles Baker Burdick ae Nie . 857 
No sense f negotiated fixed-fee contracts are primarily based upon Void ; a ; 22 
ployment of the Government after due consideration of relative Blank .. 14 
one who, ind merit of the selected contractor. Final decision re- 
iced, will 2 ative qualifications is determined in the Office of the Total .. el a nA 648 
4 ‘er General. Unless a deviation therefrom presents a For Director, District 3 
Columbia me vantage to the War Department, it is the policy to make Solomon Cady Hollister . . . 88 | 
h may ot . ualified firms in the geographical area in which the work John Whitfield Cowper 69 
engi ; rformed. All things being equal, the awards will be Scattering ..... 2 
ication we is far as possible; an award of more than one contract Void .... ; a ae 7 
7 firm is not contemplated unless the interests of the Gov- 
P] ate a necessity fe such action. Total 166 
7 uS- ' ation of organizations to handle work not normally per- For Director, District 5 
re liscouraged. Each project represents the coordinated Gustav Jaeger Requardt . “ «448 
wi ialists in generally recognized trades. It is desired to Scattering 15 
he office : rganization (either one or a combination of firms) which Void ee : . 9 
arifying o ormally executes the most important phases of work with its own Blank : : , 
4s-a-fixed is contemplated other phases generally executed on so- 
alled subcontract arrangement will be handled either on cost-plus- Total . 168 
.-fixed-fee or lump-sum basis, when to the interest of the Govern- 
rork with ww For Direc tor, District i : 
the extent fo date approximately 1,900 firms have filed their experience W illiam Nelson Carey. Tol 
gently for and evidenced interest in the probable 80 projects to be Scattering 
les a forn »warded on negotiated fixed-fee basis. Under these conditions it Void . 4% 
once, and obvious all applicants and qualified firms will not be able to se Blank. 
successiv: 
t of neg For Director, District 8 
Mid-South Section Urges L se of Quali- 
ctural and fied Engineers on Public Works 
known to Blank .. ‘ l 
progran \ RESOLUTION urging that design by registered professional 
respecting wineers be made a prerequisite to the sponsorship of public ‘ «a 
firms, th works by governmental agencies was adopted by the board of For Director, District 9 
f which lirectors of the Mid-South Section at Memphis on July 12, 1940. Ralph Benjamin Wiley. ......... 62 
and capa The complete resolution follows: George Nelson Schoonmaker Res , . 34 
WHEREAS, it has come to the attention of the Board of Direc- er a a a 11 
alified con tors of the Mid-South Section of the American Society of Civil Void 7 
fense con Engineers that federal, state and other governmental agencies in 
led outline the Mid-South area are in certain instances participating in the Teel ti My aa 


ective con financing of public engineering works and in the construction of For Director. District 12 
works, without the design first being prepared by properly Claude Irving ites 51 


ualified professional engineers and the subsequent execution ) 


rience re 
lection for 


> John Wilbur Cunningham .... . : 26 
» may per supervised by properly qualified professional engineers or that eantenihes g 
rtermaster either or all conditions have been disregarded, and Void 10 
at they r WHEREAS, it is deemed contrary to the public welfare that Blank 
ense, or such practice be continued in that hazard to life and property | 
lepartment may be incurred and that sound economic policy demands that all Total 06 


public works be designed and constructed by those trained and 
experienced in the engineering profession, For Director, District 16 
Therefore, be it resolved, that the Mid-South Section of the Ernest Emmanuel Howard . . - 81 


La! 
given pro 
data abov 


at appears American Society of Civil Engineers call the attention of the proper Lowell Edwin Conrad. . . + so 47 
ymplete the 1uthorities to the condition existing and request their cooperation Scattering 

tor is then in that the sponsoring of engineering works by their respective agen- Void. ...... : : I] 

ations hav: ies be made contingent on the receipt of plans, specifications and Blank I 
acting firn esumates properly prepared by registered professional engineers a 7 

id therefor and that the execution of such works be likewise placed under the Total 144 

itted to the upervision of personnel properly qualified for the exercise of such Ballots canvassed . ak 2,200 
for clear Ballots withheld from canvass 


ated into 4 From members in arrears of dues 


nformati Official Nominees 
orizing the Total number of ballots received. . . . ... . 2,281 
| contract & August 1, 1940 Respectfully submitted, 
Civtl Engineers E. WARREN Bowpen, Chairman 
hat ces : ‘ppointed to canvass the First Ballot for Official F. V. Haves Frederick W. Ockert 
- wen = ts follows M. S. Spelman Joseph Farhi 
3 - resident, Zone I] Ivan Rosov C. P. Melioransky 
— Henry Stevens one, 153 John J. Kelly Harry T. Immerman 
oe ng gee 52 A. C. Josephs William H. Mueser 
of val i) H. F. Hormann Edward N. Whitney 
ailie 6 Harris Grand Harold W. Knox 
are - Francis S. Harvey Richard McK. Hodges 
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Are Enough Students Being Trained in Civil Engineering? 
Data Presented Here Indicate a Deficiency—at Least in Comparison with Other Branches of the Profess: 


By Ricuarp G. Ty er, M. Am. Soc. C.E. 
and RoBpert G. HENNEs, Assoc. M. Am. Soc. C.E. 


RESPECTIVELY Proressor OF SANITARY ENGINEERING AND ASSISTANT PROFESSOR or Civit ENGINEERING, 
UNIVERSITY OF WASHINGTON, SEATTLE, WasH. 


IN THE CoURSE of an investigation made recently for the Seattle 
Local Section of the American Society of Civil Engineers, data on 
the relative number of men engaged in the various branches of 
engineering in the State of Washington were assembled. When 
these data were considered in conjunction with the number of 
engineering students being graduated from the state’s engineering 
colleges, it was apparent that the distribution of graduates among 
the various fields of engineering was not at all in keeping with the 
distribution of existing engineering positions. The question 
naturally arose as to whether the engineering colleges and the pro 
fession as a whole were advising students adequately concerning 
the relative opportunities for employment in the various branches 
of the profession. The writers consider the matter of sufficient 
importance to be called to the attention of the civil engineering 
profession rhe statistics, while meager, are still sufficiently con 
clusive to show trends that should be given consideration 

Figure 1 shows the number of technical engineers gainfully em 
ployed in the United States as given in the reports of the Bureau of 
the Census for 1920 and 1930, respectively. These data would be 
more significant if each major engineering division were listed 
separately, instead of being grouped in the four categories shown 
However, the figure shows the very considerable predominance of 
civil engineers and surveyors as well as the relative numbers of 
those in other categories 

Figure 2 shows data on the number of gainfully employed tech 
nical engineers in the various categories in the State of Washington 
This parallels the general trends shown in Fig. 1, but indicates 
an even greater proportion of civil engineers and surveyors. These 
data are reproduced, not because they accurately represent the 
number of engineers of each category in the state, but because the 
data concerning the number of registered engineers and surveyors 
in the state are available and can be compared with them as a 
check on trends since the last census. Figure 3 shows the division 
of the registered engineers of the State of Washington (1939) into 
the different categories and further emphasizes the preponderance 
of civil engineering positions. The distribution here shown is un- 
doubtedly influenced by the several large federal construction 
projects that are under way locally, on which the majority of 
engineering positions are in the field of civil engineering. This 
statement, however, does not apply to the census data shown in 
Fig. 2, since those projects had not been started in 1930. 


It is a well-known fact that the number of men in aeronautica) 
and chemical engineering has increased much more rapidly sinc 
1930 than prior to that date. It is hoped that the 1940 censy: 
will report these two fields separately. The number of members oj 
the four national Founder Societies, as given in their 1939 yea; 
books, while not indicative of the total relative numbers of eng; 
neers in their respective branches of the profession, are of interes: 
They were as follows: civils, 16,008; electricals, 16,626: ny 
chanicals, 14,000; and mining, 9,614 

Turning now to the data concerning the number of studenss 
being graduated in the various fields of engineering, Table I shows 
the distribution of graduates for the years 1930 and 1938 for tly 

> 
TaBLe I. CLASSIFICATION OF ENGINEERING GRADUATES (193) 
AND 1938) 
P&RCENTAGE IN Eacn Cateoory 
BRANCH OF 
ENGINEERING State of Washington 


U.S. -- 

1930 1930 1938 
Aeronautical 3.5 3.8 7.7 
Chemical 20.5 4.5 15.9 
Civil 20.5 16.7 21.8 
Electrical 22.9 49.3 u 8 
Mechanical 25.1 13.6 15.9 
Mining 7.5 3.8 14.5 
Miscellaneous 8.3 


State of Washington and for the United States as a whole. If w: 
think of these data as indicating the supply of young enginee: 
adequately trained for prospective jobs, it is interesting to cor 
pare them with the demand for engineers as represented by th: 
figures of gainfully employed engineers given by the 1930 census 
Table II gives this comparison and indicates that less than hal/ 
the proportionate number of civil engineers was being turned 

in 1930, while the number of electrical engineering gradua 

closely paralleled the demand. The rapid increase in the per 
centage studying chemical and mining engineering that has « 
curred during the last decade in the State of Washington is shown 
in Table I. The rapid drop in the relative proportion of electrica 
engineers is alsoshown. The 1940 census will probably show son 
interesting figures in this connection. Table III, giving the em 

ment of 146 engineering schools, shows the relative number 
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n the four major groups, standing numerically in the 
mechanical, electrical, chemical, and civil (1939); while 
d follows the sequence, civil, electrical, mechanical, and 
plus mining (1930). 
what sources are the men occupying civil engineering 
being recruited, since they are apparently not being pro- 
the departments of civil engineering in the engineering 
\roughout the country? The census report helps us to 
s question. It states that 8% of those engaged in civil 
ag in 1930 were trained in other branches of engineering, 


Il. ReLtaTION BETWEEN SUPPLY OF ENGINEERS AND 
DEMAND FOR ENGINEERS 
Tae Demannd 


FULLY 
Eacn 


Tae Suprcy (Grapvuates)—% 
in Eacn 


— = —- 


Ke 4 P ~ 
U.S State of U.S. State of 
1930 Washington 1930 Wash. 1930 
1930 1938 
20.5 16.7 21.8 45.2 54.8 
Electrical 22.9 49.3 24.2 25.5 22.7 
Mechanical and 
\eronautical 28.5 17.4 23.6 24.0 15.7 
Minit Metal 
irgical and 
Chemical 28.1 8.3 30.4 5.3 6.8 
Miscellaneous esee 8.3 


15° were men who had not completed their engineering courses, 
und 11&% were without any formal engineering education whatever. 
ese figures exceed similar figures for all other departments, 
hough mechanical engineering is a close runner-up. To have 
4%, of all civil engineers entering the profession with inadequate 
or no training is a matter that should challenge the attention both 
of the schools and of the profession. The writers believe that the 

sponsibility for this situation must be shared by both. Educators 
ire at fault in so far as students are misled by the over-enthusiastic 
statements of certain instructors found on every college staff, into 
wercrowding certain recommended departments at the expense of 
ithers less well advertised. The profession is responsible in so far 
is it employs untrained or inadequately trained men when it could 
demand and receive an ample supply of men with proper training. 

There is a natural conflict of interest between practicing engi- 
neers and engineering students, since the greater the number of 
graduates, the more intense the competition in the profession, with 
a corresponding decrease in the income from professional services 
received by any one individual. The increasingly rigorous applica- 
tion of registration or licensing laws probably springs from a desire 
to raise professional standards, but it would be more difficult to 
enforce were it not in accord with the economic interests of prac- 
Engineering educators have similarly found 
heir individual interests frequently opposed to those of practicing 
engineers in the same field. They also find themselves too fre- 


icing engineers 


juently in conflict with their colleagues in other departments of 
ngineering, since an increase in the number of students in a de- 
partment tends to facilitate advancement in rank and salary in- 


reases for the instructors in that department 
Caught in this interplay of clashing interests, the engineering 


Civit ENGINEERING for September 1940 605 


freshman attempts to select the branch of engineering that offers 
the best opportunities for his particular talents. It would be 
something of a coincidence if the majority of these young men were 
to choose rightly from the limited and conflicting sources of voca- 
tional guidance available to them. Engineers and educators share 
a responsibility to the men who will later constitute the engineering 
profession, and it is a healthy practice to examine occasionally, with 
a minimum of self-interest, the manner in which that responsibility 
is being discharged. 

There are, of course, other factors that influence the prospective 
engineering student in selecting his field. Opinions of family or 
friends, descriptions in the press of engineering projects of local 
or national interest, or a facility for repairing the radio or other 
household appliances, may be major factors in making this choice. 
One should not forget, also, that certain phases of engineering activ- 
ity have a greater appeal to the imagination of American youth 
than others, and this undoubtedly attracts more students to the 
aeronautical, chemical, and electrical fields in proportion to the 
real need than to civil, mechanical, and mining. But whatever the 
cause of the discrepancy between supply and demand, it is obvious 
that both the public and the engineering student suffer. From the 
standpoint of the public, engineering positions are not always 
filled with the best-trained men; from the standpoint of the 
student, graduates trained in overcrowded fields of engineering 
must seek opportunities in other branches for which they are in- 
adequately trained. With some degree of justification they may 
criticize their educational advisers for not having presented to 
them an accurate view of the situation so that they could have 
secured the education affording the best preparation for the posi- 
tions available. 

Attention should be called again to the fact that at least 11% 
of the men in active civil engineering practice are without any 
formal engineering education whatever. The profession as a 
whole is largely responsible for this situation in that men unquali 
fied by education are being employed in minor positions when fre- 
quently men with engineering training are available. Some of 
these men continue in the engineering profession and may eventu- 
ally even attain some degree of eminence in it. This does not 
mean that technically trained men who should have been em- 
ployed in their places, might not have obtained even greater emi- 
nence and rendered more adequate service to the community and 
to the profession. 

The writers recognize that the statistics used as a basis for these 
comments are meager and incomplete, but believe that certain 
definite trends are clearly indicated. These are already known to 
many engineering educators, but the civil engineering profession 
itself should also give thoughtful consideration to the fact that the 
discrepancy between the number of graduates and the number of 
positions available is greater in the civil engineering field than in 
other branches of the profession. It is a matter that affects the 
welfare of the profession. 

While to give entering engineering students more accurate and 
definite information concerning the relative numbers of replace- 
ments needed in the various engineering fields is of importance to 
the entire engineering profession, it is of special importance to the 
American Society of Civil Engineers as the national organization 
most adversely affected by the existing situation. 


TABLE III.* ENGINEERING ENROLMENTS, 1939-1940 


153 institutions giving instruction in engineering were requested to furnish the following 
information; 146 had replied as of December 30, 1939) 


FR SorpnHo- 

MEN MORES Juntors SENIORS 
RERING lst (2nD 3RD (47TH 
SES Year) Year) YrAR) YEAR) 
tical 972 808 599 503 
tural 223 296 229 195 
tural 290 247 205 169 
' 152 177 148 134 
3,972 4,188 3,316 2.955 
2 601 2.858 2.496 2,335 
3,759 4,044 3,526 2,906 
932 605 378 332 
340 579 597 622 
O87 6,866 5,345 4,245 
cal 349 605 505 550 
526 592 581 552 
ed 11,694 2,319 1,627 1,284 
31,797 24,184 19,552 16,782 


5tm Year Eve- 
or 5-YrR SPECIAL NING 
CurRRIC- Stvu- Stu 
ULUM) DENTS DENTS OTHERS TOTALS 
26 2 119 5 3,034 
3 5 ‘ 051 
2 1 ‘ é 914 
44 655 
228 4 543 12 15,268 
114 48 616 23 11,091 
157 66 1,214 8 15,680 
31 5 371 2 2.656 
34 5 126 2,303 
255 100 1,695 398 24,891 
7 5 231 4 2,256 
1 10 7 2,269 
22 115 6,697 176 23,934 
877 458 11,624 628 105,892 


n from page 449 of The Journal of Engineering Education for January 1940. 
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Meeting of the Board of Direction— 
Secretary's Abstract July 22-23, 1940 


Tue Boarp of Direction met at the Brown Palace Hotel, Den- 
ver, Colo., July 22 and 23, with President J. P. Hogan in the chair, 
and Secretary Seabury and the following members of the Board in 
attendance Past-Presidents Riggs and Sawyer; Vice-Presidents 
Ferebee, Davis, Jacobs, and Lucas; and Directors Agg, Anderson, 
Ayres, Blair, Bres, Brooks, DeBerard, Dunnells, Goodrich, Har- 
Leeds, Lewis, Parker, Polk, Root, White, 


rington, Hudson, Hyde, 
Regrets were received from Director Sawin. 


and Treasurer Hovey 


Approval of Minutes 
Minutes of the meeting of the Board held on April 15, and of the 
Executive Committee on April 14, were approved as written. 


Executive Committee Action 

Decisions of the Executive Committee acting with power were 
approved by the Board. Other matters from the Committee, 
referred to the Board with or without recommendation, are in 
cluded in the Minutes of the Board 


Local Section Constitutions 

Revisions or amendments to the constitution and by-laws of the 
following Local Sections were approved: Florida, Sacramento, 
San Francisco, and Seattle Sections 


Freeman Scholarship Awarded 

Confirming the recommendation of the Committee on Freeman 
Scholarship, H. G. Dewey, Jr., Jun. Am. Soc. C.E., of Denver, 
Colo., was appointed to the John R. Freeman Scholarship for the 
coming year, as mentioned in the news item in the August issue, 


page 535 
Alfred Noble Prize 

Che Alfred Noble Prize for the next three years was fixed at $350 
annually 


Proposed Change in E.C.P.D, 

Approval was given to a suggested change in the charter of the 
Engineers’ Council for Professional Development to permit the 
inclusion of the Engineering Institute of Canada as a participating 
body, such action being contingent on similar approval by other 
participants in E.C.P.D. 


Advertising by Local Sections 

The Committee on Publications proposed a restatement of 
policy to avoid conflict between advertising in the Local Sections’ 
and in the Society’s publications. The following statement was 
approved: 

“The policy of the American Society of Civil Engineers with re- 
spect to advertising in publications of the Society and in its Local 
Section publications shall be as follows: 

“1. Crvm ENGINEERING shall be the only publication of the 
Society accorded the privilege to solicit or to carry advertising 
from industrial, engineering, or commercial concerns doing a 
nation-wide business, except as provided in paragraph 2. 

2. Periodicals established by Local Sections of the Society 
may solicit advertising from local contractors, local manufacturers 
of material or equipment, and similar industrial concerns doing 
business in a restricted geographic area. Local Sections are re- 
quested not to solicit advertising from those concerns whose ad- 
vertising appears in Crvit ENGINEERING, or from national manu- 
facturers, their branch offices, or their exclusive local dealers; nor 
to carry such advertising except with the approval of the Com- 


mittee on Publications.”’ 


Cases of Professional Conduct 
Several cases involving ethics were brought to the Board by the 
Committee on Professional Conduct. One such instance resulted 


in expulsion from membership in the Society 


Engineering Societies Personnel Service 

In connection with the change of the Engineering Societies Em- 
ployment Service to the Engineering Societies Personnel Service, 
Inc., already approved by the Board, action was taken to make 
authoritative the necessary transfer of functions and property. 
In so doing, the Board accepted responsibility for helping in ad- 
ministration and finances 
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Ciilian Protection 
The Board was in receipt of a petition signed by 44 corpora, 


members regarding the formation of a “ Division on Air Protec: ion » 
It was the judgment of the Board, however, that instead of { ning 
a new Division, it would be better to appoint a Special Con ttee 
on Civilian Protection and this was authorized. The scope of thy 
Committee was defined as to assist ‘‘in all matters relating to ciyjj 


ian protection; the safeguarding of life and of civilian activitie< in 
general and the protection of public utilities.’"’ Formal proffer os 
the services of this committee is to be made to the Governmen: 
the study of the engineering problems involved and in the fo, 
mulation and suggestion of procedures deemed most effective as 
protective of the civilian population.” 
Committee on Hydrology 

Following recommendation of the Committee on Division Actiyi 
ties, the Hydraulics Division was requested to institute a Com 
mittee on Hydrology and to secure suitable papers on the subject 


Construction Preparedness 

Report of details of the Society’s activities in connection wir} 
construction as related to the defense program was read and nr 
ceived approval. 
Salaries 

Report of the Committee on Salaries was received and the Board 
approved of policies applying to requests for assistance with r 
gard to salaries by groups of engineers. 
Society Representative in Washington 

The Board approved the recommendation of the Committee on 
Professional Objectives that a member of the staff “spend as much 
time as necessary in Washington, particularly during the next few 
months, to look out, in all practicable ways, for the interest of civil 
engineers.”’ 
Salary Survey—Nevada State Highway Department 

Request of the Sacramento Section was approved, to the effect 
that the Society cooperate in a salary survey of engineers in th 
Nevada State Highway Department, contingent upon proper 
arrangements with that department. 
Withdrawal from American Engineering Council 

It was voted “‘that American Engineering Council be notified 
of the intention of the Society to withdraw at the end of this 
year.” 
Board Routine 

As a matter of regular practice, the Board considered various 
matters having to do with membership, finance, accounting, and 
similar items, in each case taking action deemed advisable under th 
circumstances. 


Adjournment 
Adjournment was taken to meet in Cincinnati, Ohio, on Octobe: 
14, 1940. 


Committee on Interstate Water Rights 
Commended for Report 


AT THE MEETING of the executive committee of the Irrigatio 
Division at Denver, in July 1940, a resolution was passed 
mending the work of the Committee on Interstate Water Rights 
represented by its final report, published in the 1939 volun 
TRANSACTIONS. 

The report referred to covers the history of the adjust: 
the use of the waters of interstate streams, principles « 
such rights, methods of adjudication by court or com 
cedure, and the status of such rights on many streams 
years in preparation, it has required a large amount of wor 
Committee and represents a distinct contribution i 
In recognition of this service, the executive committe 
rigation Division expressed the appreciation of the Divis: 
work of the Committee and the value of the results acc 

It was the opinion of the Division’s executive comm 
any engineer having to do with irrigation or related nm 
not already familiar with this report, would do well to 
valuable findings. 


rate 
rte yn.” 
f forming 
on 
pe of the 
g to civil 
tivities in 


pr of 


m Activi 
a Com 


* Subvect 


tion wit! 
1 and re 


he Board 
with re 


nittee on 
| as much 
next few 


st of civil 


the effect 
rs im the 


nh proper 


notified 
d of this 


1 various 
ting, and 
under the 


Octobe: 


N 0. 9 


\\.nual on Water Treatment Plant 
Design 


,TING the work of more than five years, the Committee 
initary Engineering Division on Water Treatment Plant 
1s produced a manual of 128 pages which should serve 
thoritative guide to this subject for a long time. It 
laced in the hands of members shortly through the regular 


inual is divided logically into five chapters, plus a bibliog- 
287 references. Chapter 1 concerns the general ar- 
of a water treatment plant, including the questions 
neing and design problems. Types of filters and methods 
softening are also discussed. Then follow, in Chapters 
discussion of aeration and examples of aerators, structures, 
yaratus for primary treatment, sedimentation, and filtra- 
Chapter 4 concerns chemical agents used in treatment 
ses: and the final chapter deals briefly with the hydraulic 
iems involved 
l'nder the chairmanship of Joseph W. Ellms, the committee 
prised James W. Armstrong, Joseph D. De Costa, Arthur E. 
nan, George W. Hamlin, Eugene A. Hardin, Aaron G. Levy, 
late Arthur L. Reeder, and Frank H. Stephenson, all members 
f the Society 
Distribution to the Society membership will, as usual, be 
Extra copies will be available at $1.90 each, with the usual 


discount of 50 per cent to members. 


Engineering Jobs Go Begging in 
Detroit Area 


MANY engineering positions received by the Detroit office of 
the Engineering Societies Personnel Service, Inc., since its open- 
ing on July | in the Hotel Statler are unfilled because of a lack of 

gistrants, reports L. E. Williams, manager of the office. He 
urges the participating societies in the Service to call this fact to 
the attention of their members in the Detroit area so that those 
who are unemployed or wish to change to a better position may 
register immediately in person or by mail. It is expected that a 
great many more positions in all fields of engineering will become 
ivailable in September with the start of production on the 1941 
automobile, and on the many government contracts for national- 
defense material 


L. B. Lent New Secretary of Ameri- 
can Engineering Council 


CoLoneL L. B. Lent, engineer, inventor, and trade association 
xecutive, has been appointed executive secretary of the American 
Engineering Council and will assume his new duties immediately. 
He succeeds Frederick M. Feiker, who resigned several months 
ago to become dean of engineering at George Washington Univer- 


Colonel Lent is a native of Brewster, N.Y., and a graduate of 
Institute of Technology. After five years as associate 
t of Power, his studies of gas-engine development led to an 
issociation with the Riverside Engine Company, and later to his 
mployment by the Ford Motor Company as assistant chief engi- 
neet istruction and maintenance. 
Entering the Army during the World War, he was assigned 
‘evelopment of airplane engines at the Curtiss plant in 
ibsequently being transferred to Langley Field as engi- 
ind later to Camp Vail as commanding officer of Air 
ops at that field. He subsequently had command at 
eld and Roosevelt Field. After the war he became 
nt of the U.S. Air Mail Service, during which engage- 
anized the first transcontinental service from New York 
isco 
nt entered trade association work as chief engineer of 
Brick Manufacturers’ Association of America. He 
executive officer of the Scientific Apparatus Makers 
writing and administering the NRA code for the 500 
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members of this industry. He was then made president of the 
Panoptik Company. More recently, he has been a consultant 
in the aviation field, especially as engineer to the Aeronautical 
Development Commission of the State of Connecticut. 


American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a Large Number of National, State, and Local 
Engineering Societies in 40 States 


COMMITTEE WILL ADVISE ON PAN AMERICAN RELATIONS 


RESPONDING to an invitation by the Department of State, 
Colonel L. B. Lent, executive secretary of American Engineering 
Council, and C. O. Bickelhaupt, chairman of its Committee on 
Inter-American Engineering Relations, on August 1 conferred with 
Charles A. Thomson, Harry H. Pierson, and Richard Pattee, of the 
Division of Cultural Relations, relative to specific methods by 
which the committee can lend its advice and assistance to the 
State Department. The discussion centered about facilities for 
the introduction to the profession of engineers arriving from 
abroad, specifically the eight Latin-American students soon to 
arrive in this country to attend the Farm Equipment Seminar, as 
well as others expected to come later under the exchange plan now 
being inaugurated. The committee was also asked to consider the 
problem of securing applications from qualified engineering teachers 
for exchange professorships under this same plan, for which funds 
are now available. 

The State Department has asked Council to broadcast the in- 
formation among its members that many requests are being re- 
ceived from abroad for informative educational motion picture 
films reflecting the life, ideals, and customs of the United States. 
While a certain number of government films are available, the 
Department could meet these requests more adequately if it had 
available for distribution films of this type produced by other than 
government agencies, and it is hoped that these will be made avail- 
able by those who have them. 


SUPPLIES FOR 2,000,000 AND Two-OckEAN Navy Now Goa.s 
IN NATIONAL DEFENSE 


Approval by Congress of an expanded U.S. Navy exceeding in 
size the combined present fleets of Great Britain and Japan, an- 
nouncement of the financing of a new plant that will double 
present production of high-power aviation engines, and assur- 
ances from William S. Knudsen of the National Defense Advisory 
Commission that this country is industrially able to equip a force 
of 2,000,000 fighting men, were high spots of an eventful month in 
Washington. 

Few persons realize the complexity of the task of supplying a 
modern army and navy. Unofficial estimates place the number of 
needed articles at 70,000, of which all but some 3,700 are com- 
mercially manufactured. Most of these latter can be manufac- 
tured in existing plants at the cost of some disturbance to normal 
operations; it is this type of article that has been the subject of 
recent educational orders to accustom selected manufacturers to 
their quantity production when this becomes necessary. During 
recent years the War Department has inspected 20,000 commercial 
plants to procure definite knowledge of their equipment and 
capacity, and has assigned definite products to 10,340 of these. 
There still remain, however, some 200 critical items requiring highly 
specialized equipment or methods not applicable to peace-time uses; 
these must be produced in government-owned plants. Thus the 
Army’s plans for a major military emergency include the erection 
of 78 ordnance, 28 chemical, and 2 quartermaster plants at a total 
cost of over $600,000,000. Congress has already earmarked ap- 
proximately this amount for such construction. 

Aside from the building of this type of plant there is sure to be 
considerable expansion of private facilities, particularly in the 
aviation industry. Not only is the United States determined to 
build up its own air forces, but the British have announced their de 
sire to buy planes at the rate of 3,000 per month for the next two 
years, and their willingness to finance the plant expansion necessary 
to attain this goal. The first defense plant construction loan to be 
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approved by the Reconstruction Finance Corporation was for a 
$92,000,000 plant for the Wright Aeronautical Corporation, to be 
located near Cincinnati, Ohio. This will turn out 12,000 airplane 
motors annually, virtually doubling present American production 


capacity 
ApDvVIsoRY COMMITTEES NAMED 


lo avoid overloading the construction industry in any one local- 
ity and to generally coordinate and advise on plant and construc 
tion problems, the Army and Navy Munitions Board has ap 
pointed a civilian committee of construction experts with the follow- 
ing members: Col. John P. Hogan, president of the American 
Society of Civil Engineers (chairman); Alonzo J. Hammond, 
president of American Engineering Council; E. J. Harding, gen 
eral manager, Associated General Contractors of America; 
E. P. Palmer, past-president of the Associated General Contrac 
Malcolm Pirnie, chairman of the Construction League; 
Stephen F. Voorhees, past-president of the American Institute of 
Architects. [See Civil Engineering for August, p. 534. | 

A second committee of civilian experts has been named by the 
War Department to speed up the negotiation of construction con- 
tracts. This advisory section will recommend, for each building 
job, three firms which appear best qualified to perform the work; 
the Department will then attempt to negotiate a contract with one 
of these on a cost-plus-fixed-fee basis. Appointments to the com- 
mittee so far are: Francis Blossom, of Sanderson and Porter, New 
York; Forrest S. Harvey, recently with Lee, Hill, Barnard and 
Jewett, Los Angeles; and F. J. C. Dresser, Cleveland, director of 
the American Construction Council. Two other members are yet 


to be named 


tors; 


PROFESSIONAL STATUS DEFINITION ARGUED 


Several days of hearings before an examiner of the Wage-Hour 
Division of the Department of Labor on proposed definitions for 
professional, administrative, and other types of workers exempted 
from the provisions of the Fair Labor Standards Act brought forth 
a number of conflicting views as to who should be included in these 
classifications 

At the hearings, which closed July 29, there was general agree 
ment that clear definitions are necessary so that employers can de 
termine what workers come under the act. Attempts to work these 
out, however, brought forth frequent clashes between representa 
tives of employers, who as a rule proposed broad definitions, and 
of labor, who fought to keep exemptions down to a minimum 
Newspaper publishers, for example, asked for professional status 
for all workers engaged in the soliciting, writing, and preparation 
of news and advertising; labor representatives opposed this as an 
attempt to take the entire industry out from under the law 
Several speakers proposed definitions that would make a weekly 
salary of $25 to $30 the boundary line between non-professional 
workers and those in the exempted classifications 

Several weeks of study of the testimony presented will precede 
any attempt to formulate official definitions. 


Washington, D.C 
August 6, 1940 


Appointments of Society Representatives 


Witttiam G. Grove, M. Am. Soc. C.E., has been appointed 
a member of the Structural Steel Committee of the Industrial 
Research Division of the Welding Research Committee of Engi- 
neering Foundation 

J. P. HocGan, President Am. Soc. C.E., has been appointed one of 
the Society’s representatives on the John Fritz Medal Board of 
Award to fill the vacancy caused by the expiration of the term of 
DANIEL W. Meap, Past-President Am. Soc. C.E 

Otis E. Hovey, Hon. M. Am. Soc. C.E., has been reappointed 
one of the Society's representatives on the Board of Trustees of 
United Engineering Trustees for the four-year term, October 
1940 to October 1944. 

EuGENE L. MAcpONALD, M. Am. Soc. C.E., has been reappointed 
the Society’s representative on the Standards Council of the 
American Standards Association. 
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CHARLES E. Trout, M. Am. Soc. C.E., has been reappoin: 
represent the Society on the Library Board of the Engir 
Societies Library 


News of Local Sections 


Scheduled Meetings 


CoLorapo Secrion—Dinner meeting at the University 
in Denver on September 9, at 6:30 p.m.; meeting of the Junio; 
Association at the City and County Building on September 28 q; 
8:15 p.m. 


Club 


Dayton Section—Luncheon meeting at the Dayton Engineers’ 
Club on September 16, at 12:15 p.m. 

ILLINOIS SecTION—Meeting of Junior Section at the YMCA 
Hotel on September 9, at 6 p.m. 

Los ANGELES SecTION—Dinner meeting at the University Club 
on September 11, at 6:30 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m. 

Sr. Louis Secrion—Luncheon meeting at the York Hotel on 
September 23, at 12:15 p.m. 

SAN Francisco Secrion—Dinner meeting of the Junior Forum 
at the Engineers’ Club of San Francisco on September 24, at 5:45 


p.m. R 
SPOKANE SEcTION—Luncheon meeting at the Davenport Hotel C 
on September 13, at 12 m. 
TENNESSEE VALLEY SECTION—Dinner meeting of the Knoxvill la 
Sub-Section at the S and W Cafeteria on September 10, at 533 pt 
p.m. ta 
it 
Recent Activities f 
it 
INDIANA Secrion—Lafayette, July 14: The annual picnic held 
at Ross Camp, Purdue University, attracted a large attendance 
Following the traditional chicken dinner at noon, David E. Ross, 
chairman of the board of trustees of the university, welcomed th 
group to the camp and outlined the position of the university in the 
national defense program. J. E. Hall, president of the Section, 
then gave a short talk addressed primarily to the student members 
of his audience who were enrolled at Ross Camp. A series of 
athletic contests enlivened the remainder of the afternoon, and the 
swimming pool also proved popular. 
Mip-Missour: Section—Rolla, April 27: On this occasion 
members of the Section were entertained at the Missouri School of 
Mines. Following a dinner President Beckman presented to the 
Section the United States flag that had been won for the best at 
tendance record at the Kansas City meeting of the Society. Bnei 
talks were then given by the presidents of the Student Chapters 
at the Missouri School of Mines and the University of Missouri 
The technical program consisted of a talk on ‘‘Taxes and the 
Engineer,’’ which was presented by the Hon. Forrest Smith, state . 
treasurer. July 27: The summer meeting took the form of 4 , 
motor-boat trip on the Lake of the Ozarks. During the outing 
W. S. Frame, of the Union Electric Light and Power Company, de 
scribed some of the problems encountered in constructing th 
Grand Glaize Bridge (which extends across an arm of the lak ‘ 
At the conclusion of the trip the party motored to the dam, wher 
dinner was served. Then Frank I. Baxter, industrial engineer !o! 
the Panhandle Eastern Pipe Line Company, showed five reels 
colored motion pictures depicting the operations of the compat) ™ 
from Oklahoma to Detroit. ft 
TENNESSEE VALLEY Secrion—Knoxville Sub-Section, /wy Jan 
The feature of the occasion was a talk by Dr. Harcourt A. Morg@ ar 
chairman of the board of the Tennessee Valley Authority, who @ “i 


cussed stored and exhaustible energy resources of coal, o1!, ane §* 
as compared to current energy resources of water power! a pk 
life. A general discussion followed Dr. Morgan’s talk. 
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ENGINEERING for 
October 


re 1940 marks the tenth anni- 
f Crvm ENGINEERING. Perhaps 
ier of increasing age was a sub- 

influence selecting next 
papers; at all events, one article 
is entitled ‘How Old Are Our 
Citi In it Clarence J. Velz and 
Henry F. Eich present an interesting 

iy of population prediction, which 
cid ily can be put to the test as soon 
- details of the 1940 census become avail- 
able lhe authors remind us that with all 
pointing to a leveling off of popula- 


wat in the not-far-distant future, increas- 
ingly careful attention must be given to 
, nation of city growth The meth- 
ods they propose for predictions are both 
gical and simple 
Also on the October schedule is an ac- 


ount of the first year’s operation of the 
Richmond-Sunset sewage treatment plant, 
by B. Benas. This plant, located in 
Golden Gate Park, San Francisco, handles 
ombined sewage from a tributary popu- 
lation of about 150,000. Treatment 
processes include chlorination, sedimen- 
tation, and sludge digestion, elutriation, 
und vacuum filtration. Mr. Benas in- 
ludes descriptions of important features 
of plant design, but of even more interest 
ire the paragraphs in which he tells how 
he inevitable “‘kinks’’ in operation have 


ITEMS OF INTEREST 


About Engineers and Engineering 


been ironed out during the past twelve 
months 

Structural engineers will particularly 
welcome Morris Goodkind’s second article 
on the Thomas A. Edison Bridge, in which 
the construction methods are described in 
detail. Transportation and erection of 
steel girder sections that can best be de- 
scribed as ‘‘gigantic’’ were the chief prob- 
lems on this job and get the major atten- 
tion in the paper, but the other features 
of the work are covered as well 

In the field of dam construction there 
will be two articles dealing with Kingsley 
Dam, now being built by the Central 
Nebraska Public Power and _ Irrigation 
District. W. J. Turnbull writes of core 
control in the hydraulic sluicing opera- 
tions, the problem at Kingsley being the 
reverse of the usual one where there is an 
excess of fines in the main borrow pits 
George N. Carter’s paper describes the 
construction of the concrete curtain-wall 
cutoff—a process that involved tunneling 
into a hillside at the foundation level, 
pouring the first lift of the wall, and then 
stoping down the tunnel roof time after 
time as successive lifts were poured until 
the curtain reached a height of 100 ft. 

Other October papers will cover such 
fields as hydroelectric plant construction, 
highway design, waterways development, 
and reclamation. And, of course, the full 
program of the Society’s Fall Meeting at 
Cincinnati will also be included 


\[EMBERS OF THE Society Get TOGETHER AT ENGINEER RESERVE 
Orricers CAMP 


In it Fort Benning, Ga., from July 21 to August 3, Were Twenty Members 
OF the y. Shown in This Picture Are (Front Row) Maj. J. Lester White, Capt. 
_— “oddard, Capt. Bernhard Dornblatt, Lt. Allen Jones, Jr., Lt. James A. Ham- 
nack Frank E. S. Pou; (Second Row) Lt. Raymond F. Conard, Lt. Col. C. B. 


Loe. VW 


H. Winchester, Lt. Paul M. Blair, and Lt. William A. Darden; (Third 
“corge H. Hudson, Lt. William R. Waugh, Maj. Ralph P. Black, Lt. Donald 
y, Lt. George A. Heft, and Capt. Henry G. Gerdes. In Camp, but Not 

Were Lt. Col. Kenneth H. Talbot, Capt. J. C. Behrens, and Lt. W. Hiatt. 
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H. T. Heald Heads Illinois 


Institute of Technology 


Evection of Henry T. Heald, thirty- 
five-year-old Member of the Society, as 
president of the Illinois Institute of Tech- 
nology, was announced by that institu- 
tion following the first meeting of its board 
of trustees, on July 24. Mr. Heald has 
for the past two years been president of 


Henry T. HEALD 


Armour Institute of Technology, which 
with Lewis Institute is now merged in the 
new school. 

Union of the two institutes, it is said, 
“results in the formation of a center of 
technological education having about 
7,000 students in the day and evening 
classes.”” During the coming academic 
year an attempt will be made to coordi- 
nate courses, although ‘‘there is to be no 
shakeup of the two faculties.”” Both 
campuses are to be used. 


Institution of Civil Engineers 
Maintains Activities on 
Restricted Scale 


“STILL carrying on’”’ is the word from 
the Institution of Civil Engineers, Lon- 
don. A correspondent in close touch with 
the Institution writes from the British 
capital as follows: 

‘IT am glad to say that the Institution 
has been able to maintain its activities 
though these necessarily have been re- 
stricted in character. Our main object 
has been to keep the building in West- 
minster open in order that the Library, 
etc., may be used, and we have issued the 
Journal as usual though its size of course 
must depend on paper restrictions. We 
were able to do some useful work during 
the past session and I trust that during the 
coming winter we may again be able to 
function for the use and service of the 
members 

‘A great deal of work has been done to 
ensure that members wishing to join the 
Forces should do so in their technical 
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capacities, and also that in the change 
over from peace to war, those working in 
a civilian capacity should be absorbed 
into the national effort Of some 1,300 
members and students who have joined 
the Forces over 90% are either in the 
Corps of Royal Engineers or in units where 
their technical training and experience are 
of value 


Prof. N. G. Neare’s Column 
Conducted by 
R. Rospinson Rowe, M. Am. Soc. C.E 


WHILE our Engineers Club customarily 
passes promptly from dinner to a techni- 
cal address or discussion, Professor Neare 
is never at a loss for some excuse to broach 
a fanciful problem. Like Scheherazade, 
he starts with an ending and ends with a 
Start 

“Tonight I am delighted that Ken 
Bridgewater, our Hybrid Engineer, is so 
busy with his Dunking Bridge that he has 
resigned to me the pleasure of telling 
you how many cocoanuts the dictators lost 
by blitz-selfishness. 

“Like so many puzzles, this is a prob- 
lem in integers. By ordinary algebra, we 
can let x be the number of cocoanuts 
gathered by the monkeys for the four dic- 
tators, then divide x and successive re- 
mainders according to the simple terms of 
the problem, until each of the climactic 8 
equal portions must be: 


Six — 1,441 
y= -- = a positive integer (1) 
5,000 
“Trying successively x = 1, 2, 3, 7 


until the numerator becomes a multiple 
of 5,000, will yield a solution—next week. 
But write: 


Six — 1,441 — 5,000y = 0 (2 
Sl(x — 18 — 62y) + 17 + 22y = 0... (3) 
17 + 22y 
— 18 — 62y = — -=s= 
81 
an integer ....(4) 


“Equation 3 is obtained by separating 
the numerical coefficients of the second 
and third terms of Eq. 2 into multiples 
of the coefficient of the first term, leaving 
remainders less than half as great; then 
Eq. 4 follows by numerical division. In- 
troducing the parameter z, Eq. 4 is in the 
form of Eq. 1. If the simpler fraction can 
be made an integer for some values of y, 
those values will satisfy Eq. 1. We could 
try y = l, 2, 3, , or repeat the process 


twice more, viz: 


= w = an integer(o) 
9 

:-3w+1= —— =v = aninteger (6) 
‘ 

w= (7) 


Substituting successively in Eqs. 6, 5, 
t, and 2, we find 


v = 5,000” + 1,561 (8) 


from which, by letting v = 0, 1, 2, , we 
can obtain an infinite number of solutions 
of the problem, of which the least—and 
the only practical one—is 1,561. The next 


larger, 6,561, is too many cocoanuts for 
the Brown Dictator to count and divide 
in a whole night 

“Of course, for those of you familiar 
with congruences, this algebraic solution 
will seem quite elementary. For you 
others who enjoy this type of problem, I 
recommend a study of congruences and 
moduli—not hard at all.”’ 

“May I interrupt you, Noah?”’ said our 
fidgeting Chairman. ‘There's a long pro- 
gram tonight and no time for your Sche- 
herezade ending—unless 20 seconds will 
do.” 

“It will just do! You all know why Ken 
Bridgewater calls me ‘N. G.’ But why do 
I call him a ‘Hybrid Engineer’?”’ 


Brief Notes from Here and 


There 


Tue American Public Works Associa- 
tion announces its 46th annual conference 
to be held at the Book-Cadillac Hotel in 
Detroit on September 30 and October 1 
and 2. Problems of works department 
organization, traffic handling, paving, and 
sanitation are on the agenda. 


* * 


ESPECIALLY appropriate as a memorial 
to William Mulholland, late Member of 
the Society, father of the Los Angeles 
water supply, is the fountain dedicated in 
his honor in that city on August 1. It is 
located on the south side of Los Feliz 
Boulevard, west of Riverside Drive. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


Lioyp F. Raper has been appointed 
professor of civil engineering at the Uni- 
versity of Wisconsin, his duties to begin 
in September. Dr. Rader has been a 
member of the engineering faculty at the 
Polytechnic Institute of Brooklyn for the 
past twelve years. 

James M. SpeaRMAN, formerly in the 
U.S. Engineer Office at Pittsburgh, Pa., 
has accepted an appointment as junior 
hydraulic engineer for the U.S. Geological 
Survey and is stationed at Helena, Mont. 


A. J. Cooper is now living in Jackson- 
ville, Fla., where he has been placed in 
charge of Robert and Company’s new 
office. Until recently Mr. Cooper was 
manager of the structural department of 
the organization at Atlanta, Ga. 


James H. LeVan, who is on the staff of 
the U.S. Public Health Service, has been 
transferred from the U.S. Quarantine 
Station at Brownsville, Tex., to the 
National Institute of Health at Bethesda, 
Md., where he will be on duty in the 
laboratory 


N. W. DovuGuerrty, professor of civil 
engineering at the University of Tennes 
see, has been named dean of the engineer- 
ing college. Professor Dougherty has been 
a member of the engineering faculty there 
since 1916 


H. CHENOWETH, previously 
with the U.S. Bureau of Reclama 
Coulee Dam, Wash., has taken a positio, 
as engineering aide in the U.S. Engines, 
Office at Portland, Ore 

ArtHUR C. EVERHAM, senior partne: 
in the Everham Foundation C, 
Kansas City, Mo., has been appointed +, 
the post of director of public works oj 
Kansas City. Another member of th 
Society—-KENNETH K. KING—has beep 
appointed director of the water depar, 
ment. At one time Mr. King was jp 
charge of a large part of the construction 
of Kansas City’s water works 

ARTHUR F. Perry, JR., has accepted 
active duty in the U.S. Navy with the rank 
of lieutenant commander. He has beer 
assigned to work on the Southeasterp 
naval air base project in Duval, Brevard 
and Dade counties, Florida. Mr. Perry 
has been a reserve officer in the Civil 
Engine@r Corps of the U.S. Navy 

S. O. HARPER, assistant chief engineer 
of the U. S. Bureau of Reclamation a: 
Denver, Colo., has been designated chief 
engineer to take over the duties of the 
late RAYMOND F. WALTER. 


Epwarp D. RIcH, since 1913 director of 
the bureau of engineering of the Michigan 
Department of Health, has retired from 
that position but will continue as assistant 
engineer with the bureau. 

Ropert C. DeHarrt is now field in 
spector with the Standard Oil Company 
of Indiana 

DaNIeEL NOcE was recently promoted 
from the rank of major to that of lieuten 
ant colonel. Colonel Noce is district 
engineer for the Memphis district of the 
U.S. Engineer Office. 

F. L. EnpesBrock, formerly associate 
civil engineer for the Tennessee Valley 
Authority on the construction of Hiwas 
see Dam, has been called to active duty 
as a lieutenant (jg) in the Civil Engineer 
Corps of the U.S. Naval Reserve and is 
now located at the Public Works Office 
of the Sixth Naval District at Charles- 
ton, S.C. 

Cuarves L. Bury is at present chief 
draftsman for the Seismograph Servic: 
Corporation, of Tulsa, Okla Until 
lately he was industrial safety engineer 
for T. H. Mastin and Company, of High 
Point, N.C. 

Murr MacAcpine, during 
past year a member of the civil engimecr 
ing faculty at Robert College, Istanbul 
Turkey, has returned to the United States 
to resume his position as imstructor 
civil engineering at the College o! 
City of New York. 

C. OLeEson has accepted a positio! 
as assistant professor of civil enginecrite 
at South Dakota State College. He 
formerly on the staff of the Pt nnsylvania 
Turnpike Commission at Somerse! 

Lyman W. Tonpro, first 
Ordnance Reserve, is now at th 
School of the U.S. War Departs 
Aberdeen Proving Ground, M 

ALBION N. VAN VLECK, CO! ng © 
gineer of New York City, ha en ae 
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nsulting engineer for the Mort- 
erence of New York. Major 
s work will consist of the in- 
d structural rating of buildings 
ruction in the city. 
RNETTE recently became presi- 
e Cambria and Indiana Rail- 
headquarters in Philadelphia, 
ra | recently Mr. Burnette was as- 
ief engineer of the Pittsburgh 
Erie Railroad Company at 


Pi : gh, Pa 


\,eXANDER EPSTEIN is now assistant 
tor of the U.S. Public Health 
ind is located at Columbia, S.C. 


Service 

A, NeTTLeTon, for the past 
vear on the staff of the Phelps Dodge Cor- 
poration, has been appointed a member 
of the faculty of Cooper Union in New 
York City 


Douc.as B. FuGatTe, resident engineer 
for the Virginia State Department of 
Highways, has been transferred from 
Franklin, Va., to Sandston. 

loseph W. BarRKeR and Ernest L. 
Ropinson have been added to the list 


of Society members awarded honorary 


jlegrees during the past commencement 
season. Professor Barker received the 
honorary degree of doctor of laws from 
Bucknell University, and Mr. Robinson, 
the honorary degree of doctor of science 
rom St. Lawrence University. Other 

ibers of the Society thus honored were 

1 in the July and August issues of 
Civit ENGINEERING 


G. E. Epeerron, colonel, Corps of 

ineers, U.S. Army, has been ap- 

governor of the Panama Canal. 

Governor Edgerton was formerly engi- 
of maintenance at the Canal. 


CuarLes R. Popas is now with the 
Ralph D. Thomas and Associates, 
ng engineers of Minneapolis, Minn. 


7EORGE J. Nowp, major, Corps of 
g rs, U.S. Army, is now with the 
2 Engineers at Ketchikan, Alaska. 
\ ld was previously district en- 
gineer in the U.S. Engineer Office at 
nghamton, N.Y 


D. Price has resigned as 

ngineer for the Ash Grove Lime 

Porland Cement Company, of 

aha, Nebr., to join the Builders 
~ervice, Inc., at North Platte, Nebr. 


|. W. Husier, formerly instructor in 
igricultural engineering at Purdue Uni- 
accepted a position as as- 

al sor of civil engineering at 
Alaba ytechnic Institute 


DECEASED 


Hom CLayTon (M.’ 07) since 
- weer of Dixon, IIL, died on 
He was 68. Early in his 

yton was engaged in rail- 

ted railroad work in Chi- 
Ag en with the Chicago and 
tor the South Side Elevated 


Railroad, the Chicago and Northwestern 
Railway, and the Chicago Rapid Transit 
Company. During the war he served 
with the Corps of Engineers, U.S. Army, 
in France, having the rank of captain. 

ROBERT (M. '17) for a 
number of years president of the Mac- 
donald Engineering Company, Chicago, 
IlL., died in that city on July 7, 1940. Mr 
Durham, who was 60, had built grain 
elevators in many parts of the world and, 
at one time, was in charge of the construc- 
tion of a $100,000,000 system of industrial 
plants in the Soviet Union. 

Leonarp GLazier (M. '07) 
civil and consulting engineer of Cincinnati, 
Ohio, died in that city on July 28, 1940. 
Mr. Glazier, who was 73, had been in 
private practice with the firm of Glazier 
and Morlidge since 1919. Before that he 
served as a major in the Corps of Engi- 
neers in this country and France, and 
from 1896 to 1911 he was connected with 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 


the Newport, Ky., department of public 
works—for some years in the capacity of 
city engineer. 

FRANK Hotmes (Assoc. M. ’08) re- 
tired construction engineer of Chicago, 
died in Evanston, Ill., on July 10, 1940, 
at the age of 68. Mr. Holmes supervised 
work on permanent buildings during the 
construction of the Panama Canal. He 
was also in charge of the construction of 
a number of notable structures, including 
the Woolworth Building in New York. 
From 1933 until his retirement in 1938 
Mr. Holmes was vice-president and di 
rector of research for H. M. Preston and 
Company, of Chicago. 


ARTHUR NEWHALL JOHNSON (M. 'U9) 
dean emeritus of the college of engineering 
at the University of Maryland, died in 
Baltimore, Md., on July 11, 1940, at the 
age of 69. Recognized as a pioneer in 
hard-surface highway construction, Dr. 
Johnson became dean at the University 
of Maryland in 1920 and retired in 1936. 
Prior to that he had been state highway 
engineer of Maryland (1898 to 1905); 
state highway engineer of Illinois (1906 to 
1914); and consulting highway engineer 
for the Portland Cement Association (1916 
to 1920). 

CHARLES Fi_tMoRE Mesus (M. 
municipal and sanitary engineer of Glen- 
side, Pa., died recently at the age of 75. 
From 1893 to 1904 Mr. Mebus was with 
Chester E. Albright, civil engineer of 
Philadelphia, and from 1904 to 1931 a 
member of the Philadelphia firm of Al- 
bright and Mebus. Since the latter year 
he had been in private practice at Glen- 
side. 

EDWARD MENZEL Noon (Assoc. M. '31) 
civil engineer for the Martin Engineering 
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Company of Maracaibo, Venezuela, died 
there recently at the age of 39 Mr. 
Noon’s experience included work with 
the Arizona State Highway Department 
and the Los Angeles County (California) 
Department of Surveying. Later he was 
in charge of construction work for the 
Standard Fruit and Steamship Company 
in Honduras and, for several years, was 
engineer for C. O. Tappan, of New York 
City 

THEODOR OxHOLM (M. re- 
tired consulting engineer of West New 
Brighton, N.Y., died in that city on July 
1, 1940. He was 73. Mr. Oxholm was for 
many years engineer in charge of the 
Bureau of Engineering, Borough of Rich- 
mond, and from 1923 to 1933 was con- 
sulting engineer for the Borough. In the 
latter year he retired. 


Martin P. Peterson (Assoc. M. 
of Paris, France, was killed in an auto- 
mobile accident at Lyons, France, on 
January 27, 1940. He was 47. Born in 
Riga, Latvia, Mr. Peterson worked in 
both Latvia and Russia before coming to 
this country where (1918 to 1925) he was 
with Charles E. Clark, builder of Phila- 
delphia, Pa. From 1926 to 1928 he was 
superintendent of construction for the 
American University at Cairo, Egypt, 
and later was construction engineer for 
the Socony-Vacuum Oil Company at 
Cairo. 


JosepH Henry Prior (M. chief 
architectural engineer for the Chicago 
Board of Education, died at his home in 
that city on July 1, 1940. From 1897 to 
1902 and from 1904 to 1914 Mr. Prior 
was with the Milwaukee, St. Paul and 
Pacific Railroad Company, serving suc- 
cessively as draftsman, assistant engineer, 
and engineer of design. In 1914 he became 
chief engineer of the State Public Utilities 
Commission of Illinois (now the Illinois 
Commerce Commission) and, later, main- 
tained a consulting practice in Chicago. 


WiILLiAM Epwarp (M. of 
St. Louis, Mo., died in that city on July 
15, 1940, at the age of 66 Mr. Rolfe 
entered the employ of the city of St. Louis 
in 1895 and remained there until 1933, 
having been assistant to the president of 
the Board of Public Service for the last 
twenty years of this period. From 1938 
on he was connected with L. Roy Bowen 
and Associates 


ALVAH HoRTON SABIN (Assoc. M. '06) 
died in New York City on July 11, 1940, 
at the age of 89. From 1888 to 1905 Mr. 
Sabin was chemical engineer for Edward 
Smith and Company, of New York; from 
1906 to 1910 he maintained a consulting 
office in New York; and from 1910 until 
his retirement in 1937 he was consulting 
chemist for the National Lead Company, 
of New York. For many years, also, Mr. 
Sabin lectured at New York University, 
and he was the author of numerous 
volumes on paint and varnish. 


WILLIAM ORSEN VAN GIESEN (Assoc. 
M. ’39) captain, Corps of Engineers, U.S. 
Army, died at Walter Reed Hospital in 
Washington, D.C., on June 3, 1940. Cap- 
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tain Van Giesen, who was 40, had been 
with the army since 1926. He had had 
the rank of captain since 1936 and, until 
recently, was assistant district engineer 
in the U.S. Engineer Office at Bingham- 
ton, N.Y 


CLaupe ALLEN Wess (Assoc. M. '20) of 
Chicago, Ill, died on August 4, 1940, of 
injuries received in a motor accident near 
Madison, Wis. He was 52. During the 


war Mr. Webb served with the A.E.F. in 
France. From 1919 until 1930 he was 
salesman and field engineer for the Uni- 
versal Portland Cement Company in 
Chicago, and from the latter year until 
1939 was with the Universal Atlas Cement 
Company—first as district sales manager 
and, later, as sales manager. 


CHARLES EpwIN WELLS (M. ’92) con- 
sulting engineer of North Adams, Mass., 


From July 10 to August 9, 1940, Inclusive 


VoL. 


died at his home there on August 
At one time My 


1940, at the age of 82. 


10 


Q, 


Wells was division engineer for the Ney 
York City Board of Water Supply being 
in charge of the construction of the Hip. 
view section of the Catskill Aqueduct 9; 


Yonkers, N.Y 


He had also served with 


the Metropolitan Water Board of Bostoy 
and with the U.S. Bureau of Reclarmatig, 
in Wyoming, Nebraska, and South Dakota 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


Appitrions TO MEMBERSHIP 


Amipon, Rocer Eomunpb (Assoc. M. '40), With 
U.S. Forest Service, 158 North Michigan Ave 
Res., 624'/, North Vermont Ave.), Glendora 
Calif 

ANDERSSON, Kinostey SuermMan (M ‘40), Capt., 
Corps of Engrs., U.S. Army, Acting Dist 
Ener., U.S. Lake Survey, Room 649 Federal 
Bldg., Detroit (Res., 1245 Fair Oaks Parkway 
Ann Arbor), Mich 


Astaxson, Cart (M. °40), Lt., US 
Coast and Geodetic Survey, Washington, D.C 


Benson, Rupert Artuur (Assoc. M. 40), Res 
Engr Pennsylvania Turnpike Comm 11 
North 4th St., Harrisburg (Res., 307 North 
24th St., Camp Hill), Pa 


Bower, Epwarp (Jun. ‘40), Estima 
tor, Midwest Steel & Iron Works Co., 25 Lan 


mer (Res., 786 Columbine St.), Denver, Colo 


Brown, Rocer Cureman (Assoc. M. ‘40 Asst 
Engr., Clarence M. Blair, Inc., 100 Crown St 
New Haven (Res., 41 Elm St., East Haven 
Conn. 


Warp (Jun. “40), Constr 
Engr., The Warren Eng. Co., 402 Atlantic St 
Warren (Res., 327 East Liberty St., Girard), 
Ohio 


Cates, Vincent KaAcZynsxr (Assoc. M 40) 
Technical Service Engr., Universal Atlas Ce- 
ment Co., Chrysler Bldg., New York, N.Y 
Res., 69 Burrell St., Melrose, Mass ) 


Crawsnaw, Harris Vernon (Assoc. M 40 
Asst. Engr., Met. Water Dist. of Southern Cali- 
fornia, 306 West 3d St., Los Angeles (Res., 
12015 Hesby St., North Hollywood), Calif 


Creep, Joun (Assoc. M. '40), Asst. High 
way Engr., State Div. of Highways, North 
State, Ukiah, Calif 


Danrets, Georce Apert (Jun. ‘40), Care 
Shell Petroleum Co., Shell Point, Pittsburg 
Calif 


Davies, Arvon Lioyp (Jun. "40), Instr., College 
of Eng., Univ. of Michigan, 1224 East Eng 
Bidg., Ann Arbor, Mich 


Dirceneeck, Ronatp Bates (Assoc. M 40 
Asst. Constr. Engr Madigan-Hyland, 2804 
Forty-First Ave., Long Island City (Res 32 
Westminster Rd., Rockville Centre), N.Y 


Taeopore Francrs (M. Ener , Stand 
ard Chi Co. (Indiana), 1915 Front St., Whiting, 
Ind. (Re 419 Surrey Lane, Crete, Ill.) 


Doourttie, Eopwarp Jenkins, Jr Jun )), 
Engr., La Luz Mines Ltd., Siuna, Nicaragua 


Emery, Tames Ateerr, Jr. (Jun Asst. to 
Eng. Secy Am. Transit Assoc., 202 Madison 
Ave New York, N.Y 


Gou.p, Epwarp Cauver (Assoc. M. '40), 4912 
York Ave., South, Minneapolis, Minn 


Hiteman, Lestre Henry (Jun. 40), R. R. 6, Box 
438, Cincinnati, Ohio 


ILLINGworTH, Russet (Jun. 40), Junior 
Engr., Shell Chemical Co., Shell Point, Pitts 
burg, Calif 


Jenner, Lestre (Jun. Structural 
Draftsman, Am. Bridge Co., Ambridge (Res 
319 Elizabeth St., Sewickley), Pa 


Keevor, Don Prart (M. '40), Senior Engr., U.S 
Engrs., New Federal Bldg. (Res., 7029 Church 
Ave., Ben Avon), Pittsburgh, Pa. 


LAwWrRence, Ray Goopman (Jun. 40), Job Engr., 
Fluor Corp., Ltd., Edgerton, Ind. (Res Smith 
Center, Kans.) 

LOGAN, Roy Assoc. M 40 Associate Engr., 
U.S. Engrs., War Dept., 332 Post Office Bldg., 
Baltimore, Md 

MacKatit, Murray (M. '40), Hydr 
Engr., California R.R. Comm., State Bldg, 
San Francisco, Calif 


MCFARLAND, WILBURN Jaye, JR. (Jun. Care, 
Dept. of Civ. Eng., Michigan State College, 
East Lansing, Mich 

Mayo, Srpracue (M °40), 532 Race St., 
Lancaster Pa 


MENDELSON, SHELDON (Jun, 40), Com 
pany B, 3lst U.S. Infantry, Manila, Philippine 
Islands 


Racen (Jun. '40), Junior 
Engr., U.S. Engrs., U.S. Engr. Office, Mobile, 
Ala. 


Nicour, FRANK ANTHONY (Jun. '40), Asst. Engr 
Metcalf & Eddy, 1300 Statler Bldg... Boston 
(Res., 56 Howard St., Springfield), Mass 


Frank Austin (M. '40), Civ. Engr., 
Caterpillar Tractor Co. (Res., Hotel Pere Mar 
quette), Peoria, Ill. 


PASSALACQUA SANTIAGO, CARLOS MANUEL (Assoc 
M. *40), 16 Ruiz Belvis St., Coamo, Puerto 
Rico 

Pererson, Burpette Ernest (Jun. Junior 
Topographic Engr., U.S. Geological Survey 
North Interior Bldg., Washington, D.C 


Pererson, Pavt Guisert (Assoc. M. '40), Struc 
tural Engr., Bethlehem Steel Co Wrigley 
Bldg. (Res., 1624 Olive Ave.), Chicago, II 


PNEUMAN, Frep Asuitey (M. °40), Structural 
Steel Designer, Am. Bridge Co., 208 South La 
Salle St., Chicago, Ill 


PRATELY, Lours (M. *40), Cons. Engr., 
1117 St. Catherine St., West, Montreal, Can 
ada 

RaAGAtnt, FrRanK (Assoc. M. ‘40), Civ. Engr., 
Clarence M. Blair, Inc., 100 Crown St., New 
Haven (Res., 547 Savin Ave., West Haven) 
Conn 

Evcene (M. *40), Col., Corps of Engrs., 
U.S. Army, Gen. Staff Corps, Munitions Bldg., 
Washington, D.C 


TOTAL MEMBERSHIP AS OF 
AUGUST 9, 1940 


Members 5,675 
Associate Members 6,516 
Corporate Members. 12,189 
| Honorary Members 3l 
| Juniors 4,235 


Affiliates 
| Fellows | 


16,525 | 


Total 


Ricker, Conny Criype (M. '40), Dist. Engr scs 
Cour® House (Res., 1012 South East 2d St.) 


Evansville, Ind. 


Rosinson, (Jun. '40), Junior 


Engr., Seattle Transit Syste 


Office (Res., 3054 Railroad Ave 


Wash. 


m, 


Rosen, Istpore Sam (Jun. 


(Civ.), U.S. Engrs., 


City Engrs 


N.E.), Seattle 


Junior Engr 


Room 403 Chamber of 


Commerce Bldg. (Res., 751 Chislett St.), Pitts. 


burgh, Pa. 
Ross, HAMILTON Murray, Jr 
Union Ave., Clifton, N.J.) 


Serat, Georce Wittiam (M 


(Jun. '40), With 
Bethlehem Steel Co., Pottstown, Pa. (Res. 150 


Designing 


Engr., Am. Bridge Co., 208 South La Salle St, 


Chicago, II. 


Samira, Ropert WAKEFIELD (Jun. '40), Asst. Area 
Engr., SCS, Box 1001, Santa Paula, Calif 


SpHarR, LELAND LAWRENCE (Jun 
Engr., U.S. Geological Survey, Ohio State Uniy 
(Res., 337 Thirteenth Ave.), Columbus, Ohio 


Swanson, Harorp (Jun 
E. H. Dunmire, 2774 South St 
18th), Lincoln, Nebr. 


‘40 


40), Junior 


Civ. Engr 


Res., 301 South 


Freperick THomMas, Jr 


veyor and Regulator, 2d Dist 


1129 Sanger St.), Philadelphia 


Bureau of Ex 
Surveys and Zoning, 1327 South 12th St. (Res 


M. ‘40 


Pa 


Tuerinec, FRANCIS (Jun. '40), Eng. Aide 


Civ., U.S. Engrs., St. Paul I 
Field Office, Wheaton, Minn 


dist 


Victor, Frep Samuet, Jr. (Jun 
Motors Bldg 


Phillips Petroleum Co., Gen 
Detroit, Mich 


Watters, Paut WALTER (Jun 


40 


U.S. Engr 


40 Lare 


With Trafic 


and Safety Dept., State Highway Comm. (Kes 


108 Beach Ave.), Ames, lowa 


Wetts-Jones, ArtauR JOHN 


M 


Engr., 609 Union House, Queen 


Cape Town (Res., “Arcadia 
Wittettr, CHARLES KENNETH 


Cons 
Victoria St 


Portland Rd 
Rondebosch), Union of South Africa 

Assoc. M. 
Cons. Engr., City National Bank Bldg., Dixon 


MEMBERSHIP TRANSFERS 


APPLEGATE, DANIEL WEBSTER 


tion, Box 102, Ontario, Ore 


Eart Ropert (Jun 


Jun. ‘33 
M. ’40), Asst. Engr., U.S. Bureau o 


Lt. (jg), C.E.C., U.S. Na 


Asst. to Public Works Officer, Nava! 5abm 


Base, New London, Conn 


Berry, Maurice (Jun 


'40), Junior Bridge Engr., State Db 


36 


ways, Bridge Dept., Box 1499, Sact 


121 C St., Davis), Calif 


Best, WALTER Evcene (Jun. ‘37 


Associate Engr., U.S. Engr. ‘ 
Miss 


Lestre Weser (Jun 
'40), Line and Grade Engr 


\ 


Bo 


Supply, City of New York, Lach 


Honk Hill, Napanoch), N.Y 


Buck, Henry Wotcorr (Jun 
'34: M. °40), (Buck & Buck 
Hartford, Conn. 
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August 4 
Toll Brid 
the Hill. 
ved with 
Boston 
... 80 they refloored with I-Beam-Lok 
Open Flooring that’s ready for business 
all year ‘round! 
ERE in a privately operated toll 
—- bridge, where every dollar invested 
for construction and upkeep must justi- 
ot ad fy itself, the economic and structural 
a advantages of U-S-S I-Beam-Lok Open 
‘40), Junior Flooring are brought into sharp focus. 
Seattle These money-saving and time-saving 


advantages include: 


1. Light Weight. U-S-S I-Beam-Lok Open 


umior Engr 
Chamber of 


t St.), Pitts Floor weighs only 18.6 Ibs. per sq. ft. The old 
floor on this bridge weighed approximately 49 
: lig Ibs. per sq. ft., had a posted permissible capaci- 


ty of 12 tons per vehicle. To reinforce the 
structure, 8” I-Beam purlins on 4’ centers were 
laid on longitudinal stringers. Even with the 
purlins, the new open floor now weighs only 24 


Designing 
La Salle St., 


Asst. Area Ibs. per sq. ft.—less than half the old construc- 
a, Calif tion, now has capacity for 20-ton vehicles. 
TRAPPIC KEEPS 2. Rapid Installation. |-Beam-Lok Open Floor- 
nbus, Ohio GOES DOWN. Take a tip from this to ing comes in large pre-fabricated units, 6° 2” 
bridge job. Crossing the Monongahela Riv er at 9 4 3) 
Civ. North Charleroi, Pa., this bridge floor required wide, up to 4 long. On this bridge, units 32 
s.. 301 South equent and expensive maintenance. When re- long were used. Weighing less than 2500 Ibs. 
acement was necessary, the owners, The Mer- each, they were easily handled by 5 men. 
stile Bridge Company, insisted on getting a 
4. 40). Sut ew floor that would stend up... that would Eighteen men completed the entire floor, 1000 
reau of Eng down with least disturbance of traffic . . . ft. long, 22 ft. wide, in less than 75 working days. 
th St. (Res ind that would pay for itself in long service 
snd low maintenance. They chose U-S-S I- 3. Self Cleaning. Snow, dirt and dust simply 
Eng. Aide Beam-Lok Open Flooring. fall through the large 15,” x 234” rectangular 


U.S. Engr NO MORE NEED FOR THIS SIGN. The 
treaded surface of I-Beam-Lok Open Flooring 


nekes driving safe, always. In skid tests, 


openings. In last winter's heaviest snow fall 
(see photograph lower left) while adjacent 


40 . are ifter ice had formed, a car driven at 35 m.p.h. river crossings were snow blocked, this I- 
24a ame to a perfect stop when brakes were sud- Beam-Lok Open Floor was clear of snow, 
with Trefl doing business as usual. The snow covered 

th Trafic strai line occurre > 
oan ie approach section is now being replaced with 

I-Beam-Lok Open Flooring. 
Wictrale 4. Fireproof. All-steel construction absolutely 
‘ortland Rd eliminates fire hazards. 
= 5. Low Cost Maintenance. Made of superior 
Ride Dixon corrosion resisting U:S'S Copper Steel, no sec- 
tion less than '4” thick, this floor will last as 
long as the bridge. The only maintenance re- 
RS quired is occasional cleaning and painting, 
A 500 easily done from the decking surface. 
AN NN SS Our engineers will gladly discuss the 

Assoc. M AU. economies and application of this truly 
ede modern bridge floor with vou. 

A 

H 
U-S-S I-BEAM-LOK FLOOR 
~— “ 
ae “PUTS NEW LIFE INTO OLD BRIDGES 
‘oo CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


lumbia Steel Company, San Francisco, Pacific Coast Distributors : United States Steel Export Company, New York 


| 

| 

4 | ; 
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Buck, Rosinson Duprey (Jun. Assoc. M 500, P_.&L.E. Terminal Bldg. (Res., 5836 Mae WIBSENBERG) WILLIAM Maurice oc 
0 Buck & Buck), 650 Main St., Hartford burn Rd., Squirrel Hill Station), Pittsburgh, ‘20; M. °40), Engr.-Examiner, PWa ¥ 
Conn 17), Pa ette St. (Res.,59 St. Marks P1.), New k N 
Cantrono, Paut (Jun. ‘31 Assoc. M Hate, Joun Fiorron (Assoc. M. M. Wittiams, Wyatt Epwin (Jun. 
10), Asst. Engr., Board of Water Supply, City Chf. Engr., City Engr’s. Office, 701 U. B. Annex ‘40), Asst. Engr, The Solvay Pr 
of New York, 346 Broadway (Res., 4364 Rich Res., 216 Fountain Ave.), Dayton, Ohio Hopewell (Res., Walnut Hill Apart: s 
urdson Ave New York, N.Y J.4, Petersburg), Va 
Lunpgurst, Evcenr Eowarp (Jun. ‘28 Assoc 
Coox, Roper lun. “28 Assoc. M. '40), Supt M. '40), Aeronautical Engr, National Advisory YANDA, ALFRED Danret (Jun. 
of Constr., National Excavation Corp., 10 East Committee for Aeronautics, Langley Field, Va 40), Senior Asst. Civ. Engr., Cuyaho 
fth St. (Re 1945 Loring PI New York : Engr’s. Office, 1920 Standard Bldg 
N McGitvra, Rosert Dickinson (Jun. '33; Assoc Miles Ave.), Cleveland, Ohio 
M 10 Res. Engr., Ash-Howard-Needles & 
CULLIMORI Wittram Henry HARRISON Tammen, 55 Liberty St., New Yor N.Y 
Assoc. M. M 10 Engr National REINSTATEMENTS 
Paving Brick Assoc., 1245 National Press Bldg MILier, Orris Josern (Assoc. M. M. '40) Barter, GeorGe RuSSELL, Assoc. M_ 
Waeshineton. D.( Asst. Superv. Engr The Commonwealth & Aug. 6. 1940 state 
Southern Corp., 212 West Michigan Ave., West 
Davipson, PFreperic ARMSTRONG (Assoc. M. '20 Res., 774 Crescent Rd.), Jackson, Mich Barton, Harry, Assoc. M., reinstated Jyly 
N Cov eé olp { 
i chelle). N.Y ‘40), Asst. Highway Engr., U.S. Public Roads Foss, Freperic DEARBORN, M., reinstated | 
Administration (Res., 613 Aspen St., N.W.) 15, 1940 : 
Dourt AYTON OLIVER Jun 31 As Washington, D.¢ Rowe, EpGar ALAN, Assoc. M.., reinstated 
sst. Prof. of Civ. Eng., Univ. of ed Au 
Connactiont torre. Cons s, H D 40) 5, 1940 
tesearch and Mechanical Standards, — 
Finck, Grorcr Eowarp (Assoc. M. "20; M. '40) Union Pacific R.R., 1416 Dodge (Res., 2520 Haney Dancy, Assoc. M., rei 
ewerage Engr, Head, Bureau of Sewers, City Read St.), Omaha, Nebr 
o ultimore Mi dg 306 
M 40), Executive Vice-Pres., Consolidated 
Geenaror, Joun Freperick (Jun. 13 Steel Corp., Ltd., 5700 South Eastern Ave., Dawt WALTER MANVILLE, M.., resigned 
' Assoc. M. ‘16; M. ‘40), With Stone & Webster Los Angeles, Calif 18, 1940 
Eng. Corp., Rankin, Pa : ms GALLIGAN, WILLIAM BARTHOLOMEW, Jun 
SAWYER, ALFRED WoRCESTER (Jun. "37; Assoc signed Aug. 7, 1940 
Giptow, (Jun 10 Assoc. M. M. *40), Asst. Engr., Malcolm Pirnie, 25 West 
Ener McLain Const. Corp. (Res., 419 Tenth 43d St... New York, N.Y GrRip_py, CHARLES ALBERT, Assoc. M., resign 
N Is 10, 1940 
iagara Fal VeNnARD, Jonun Victor (Jun. Assoc. M. '40) 
Gross, (Jun. Assoc. M Asst. Engr., Grade A, State Highway Comm., Hatt, Mervitte Cooper, Assoc. M., resigns 
40), Eng. Draftsman, P. & L.E.R.R., Room Ulysses, Kans June 28, 1940 
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Condensed Records to Facilitate Comment from Members to Board of Direction 
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The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally a 


reject all applicants for admission or for transfer In order to well as upon the nature and extent of his professional experience 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professiona 
depend largely upon the reputation of an applicant 
membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu 
‘cated to the Boar: 
Every membe is urged, ne d to the Board 
erefore, to scan caref GRADE 7ENERAL EQUIREMENT AGE ACTIVE “HARGE O ommunications relating 
fore, t arefully ( REQ A A CHARGE OF c { 
, PRACTICE Wor« 
the list of candidates pub to applicants are considered 
Qualified to design as well as 5 years 
lished each month in Civit Member to direct important work 35 years 12 years RCM* strictly confidentia 
ENGINEERING and to furnish The Board of Direction 
Associate oO — k oF 8 l year 
the Board with data which Member to wer yours RCA* will not consider the appli 
| may atid in determining the Qualified for sub-professional a cations herein contained from 
Junior 20 years 4 years : 
i eligibility of any applicant. residents of North An 
lt is especially uraed that ; Qualified by scientific acquire ie ls ee until the expiration of X 
Affiliate ments or practical experience 35 years 12 years RCM* 7 i” 
a definite commendation as to cooperate with engineers days , and from non-residents 
or America until th 
fo, th grading be * In the following list RCA (responsible charge Associate Member standard) denotes of Ne rth . 
gwen in each case, inasmuch years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days from 
, charge —Member standard) denotes years of responsible charge of IMPORTANT work, oes 
as the grading must be based i. e.. work of considerable magnitude or considerable complexity. the date of this list 
APPLYING FOR MEMBER Nov. 1938 to date Associate Engr., and Head of Gunprum, Norman Henry, Spring! 
Hydr. Sec U.S. Engr. Office Dec. 1935 to Age 43) (Claims RCA 4.6 R¢ M ‘ 
Aspun-Nur, Enpwarp AMIN (Assoc. M Billings Oct. 1938 Associate Soil Conservationist, U.S 1920 to date with Illinois Div. of Highw 
Mont Age 37 Claims RCA 1.8 RCM 57 SCS previously Engr Board of Water Jun. Highway Engr. and (since Apr 
Pe 38 to Oct 9390 Asst. Engr and Oct Commrs Denver, Colo Asst. Engr Platte Asst. Highway Engr 
1939 to date A - iate Engr U.S. Dept of a —— Power & Irrigation Dist., North Jones, RALPH WESLEY (Assoc. M.), P! id 
t i pre Sot atte ebr Pa Age 43 Claims RCA 4.2 RCM 
Co — Downes, Witttam Epwarp, Jr., Chicago, Ill April 1933 to date in private pra 
Age 35 Claims RCA 0.4 RCM 11.8) Jan KUNZE ALBERT TENANT, Wyand 
ASCARELLI, Mario, New York City Age 45 1927 to date with City of Chicago, until July Age 43) (Claims RCA 4.2 RC) 
Claims RCM 17.6) March 1940 to date Rail 1932 with Board of Local Improvements as 1939 to date Supt Wayne Cx 
road Products Engr U.S. Steel Export Co Rodman, Jun. Engr, and Asst. Engr., and disposal system; previously D 
subsidiary of U.S. Steel Corporation pre since July 1932) with Bureau of Eng. as Asst Board of Wayne County Ro 
viously y ad and Director . —— ipal Tram Engr member of firm. Hayden and K 
way nd Autobus Co. of Rom taly » erin 
Dwyre, Burton (Assoc. M.), Santa practice of municipal engineer! 
Batn, Jarvis Jounson, Richmond, Va Age 60 Fe, N.Mex Age 39 Claims RCA 11.5 McCRREARY ADRIE! RAYMONI ‘ 
Claims RCA 2.5 RCM 24.1) Sept. 1905 to RCM 5.6) Dec. 1920 to July 1925 and Jan Heights, Ohio Age 54) (Cla mae * 
date with Corps of Engrs., U.S. Army as Co 1935 to date with New Mexico State Highway RCM 17.0) 1937 to date Gen. M with be 
and Bn. Officer Asst. to U.S. Dist. Engr Dept., as Instrumentman, Project Engr., Asst A. Fulton, Archt., Cleveland 
US. Dist. Ener Lt. Col, Col., Chf. Engr State Highway Engr. and (since Jan. 1939) 1937 various unimportant posit 
structo O State Highwe ins se Christ 
Commenting sat Masox, FAGAN Bama (Assoe. M.), Corpus 
Div., U.S. Eng. Dept . GOLDENBERG, CHARLES Norpuaus, Santa Fe, Tex Age 42) (Claims RCA = eee 
. N. Mex Age 42) (Claims RC 10.2 D 5.0) Aug. 1925 to date with Texas oY in 
Camppett, FRANK Bixey (Assoc. M.), Denison May 1938 to date in private practice; pre- Dept., as Office Engr Asst R ~~ 
Tex Age 35 Claims RCA 0.5 RCM 6.5) viously Engr. Inspector and Office Engr., PWA Engr., and (at present) Senior ! 1g 
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WORTHINGTON 


EQUIPMENT 
for SEWAGE DISPOSAL 


is serving scores of progressive commu- 


nities from coast to coast. 


Recent notably successful installations 
of Worthington engines, for operation on 
formerly wasted sewage sludge gas, 


ae have strengthened the leadership which 
_ this organization has established in the 


SEWAGE GAS ENGINES 


a DIESEL ENGINES pumping of sewage and in steam power 

or CONVERTIBLE GAS-DIESEL ENGINES 
rye 

ae STEAM CONDENSERS 
The application of Worthington units 
FEEDWATER HEATERS 

varied sewage plant services offers 

important advantages ... undivided re- 


PORTABLE AIR COMPRESSORS 


fouemeNt sponsibility, time-proven reliability at 


CONSTRUCTION AIR TOOLS | 
vital points, and substantial operating | 


MULTI-V-BELT DRIVES | 


© Complete descriptive | 


'tcrature available WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
Branch Offices and Representatives in Principal Cities throughout the World 
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I 
MorGAN, Georce Detroit, Mich Age 46) 
Claims RCA U.8 RCM 15.7) Dec. 1937 to 


Jan. 1940 Re Engr., Giffels & Vallet, Detroit 
previousiy Semor Cons Engr Constr Dept 
People's Commissariat of Railroads, U.S.S.R 
and with Moscow Subway Constr. Trust 


NorrTon, Joun Kennepy, Detroit, Mich Age 
46) (Claims RCA 3.0 RCM 20.0) 1920 to date 
Road Engr., Wayne County Road Comm 


SAwver, LINCOLN (Assoc. M.), Gaines 
ville, Fla Age 35 Claims RC 10.8 D 0.9) 
Oct. 1929 to date with Coll of Eng., Univ. of 
Fla as Instructor, Asst. Prof and (since 
April 1939) Associate Prof. of Civ. Eng 


STanpiey, Davip (Assoc. M.) Brooklyn, N.Y 
Age 41 Claims RCA 6.7 RCM 10.5) Feb 
1934 to date with WPA as Superv. Engr 
Project Megr., etc., and (since June 1938) Direc 
tor and (later) Mgr., Manhattan Dist. Office 


STantey, Craupe Jr Assoc. M.), 
Muscatine, lowa Age 36) (Claims RCA 2.0 
RCM 10.5) Feb. 1932 to date member of firm, 
Young & Stanley, Inc., and (since June 1939) 
Stanley Eng. Co. (successor) 


Wasnpurn, Watter Weester, Houston, Tex 
Age 54) (Claims RCA 10.5 RCM 16.5) March 
1925 to June 1928 and Jan. 1940 to date Chf 
Engr Southwestern Constr. Co in the in- 
terim Engr.-Inspector, PWA Field Engr 
Rice Irrigation Canal Construction Sandy 
Point, Tex.; with Texas State Highway Dept 
with Ernest A. Podd Co., Houston 


Waxman, Davin, Clayton, Mo Age 42) (Claims 
RCA 8.8 RCM 12.3) May 1929 to date Mgr 
Asphalt Sales Dept., Shell Petroleum Corpora 
tion (Shel! Oil Co., Inc.) 


APPLYING FOR ASSOCIATE 
MEMBER 


AppINGTON, Martin Pittsburgh, Pa 
Age 37) (Claims RCA 4.7) Nov. 1930 to Aug 
1933. Tan. 1934 to May 1938 and July 1938 to 
date with U.S. Engr. Office as Instrumentman 
and ance April 1931) Surveyman in the 
interim Project Engr., Pennsylvania Dept. of 
Highways, Franklin, Pa.; Chf. of Party, TVA 


Bernat, Harry Jacos, Corpus Christi, Tex 
Age 31) (Claims RCA 3.4) July 1940 to date 
Asst. Supt. Marine Constr., Naval Air Base 
Corpus Christi rex April to July 1940 
Constr Engr Massman Constr Co. at 
Beaumont, Tex.; Oct. 1938 to March 1940 Res 
Enegr., Ash, Howard, Needles & Tammen, Cons 
Bridge Engrs.; Nov. 1936 to Sept. 1938 Constr 
Engr., Kansas City Bridge Co 


Browne, Frevericx Ler Junior), Honolulu 
Hawaii Age 32) (Claims RCA 4.6) 1938 to 
date Jun. Engr U.S. Engr. Dept 1937 to 
1938 Research Scholar (Mc Mullin Scholarship 
Cornell Univ previously with U.S. Forest 
Service 

BULLOCK DeWrrr Junior Vinita 
Okla Age 32 Claims RCA 4.5 RCM 5.1 
Tuly 1938 to date with FWA, until September 
1938 as Asst. Structural Engr, P.B.A., then 
with PWA as Associate Engr., and (since April 
1940) Enegr., Project Engr.'s office; previously 
with TVA, Knoxville, Tenn 


Core, Ewart naw (Junior), New York City 


Age 32 Claims RCA 2.6 April 1934 to 
Sept 1938 and Nov 1939 to date with The 
Pitometer Co., Engrs in the interim graduate 


student and with Reeves Newsom, Engr. Con 
ultant, New York City 


CRESSWELI FREDERICK SORENSEN Junior 
Alexandria, Va Age 32 Claims RCA 16 
Sept. 1939 to date Engr. in charge of promo 
tional campaign, Clay Sewer Pipe Association 
Im Pittsburgh, Pa previously with PWA 
as Eng. Clerk, Asst. Engr. Examiner, and Engr 
Examunet 

DamMAN, Henry, Seattle, Wash Age 
34) (Claims RCA 8.0) April 1930 to date with 
State of Washington, Dept. of Public Service 
6 month und Highway Dept., at present as 
Res. Engr. Inspector 


Dean, Grorot ruomas, Manhattan, Kans 
Age 32) (Claims RCA 1.0) At present Graduate 
Asst., Civ. Eng. Dept Kansas State Coll 
previously Instrumentman with Kansas High 
way Comm., and Missouri Highway Dept 


Joun Jackson Heights, N.Y 
Age 34) (Claims RCA 6.0) July 1940 to date 
Asst. Designer, Hull Dept., George G. Sharpe 
Naval Archt New York City previously 
Engr North Beach Airport Field Office 
jackson Heights, N.Y Asst. Engr., Eng. De 
sign Sec., WPA, New York City 


Fuint, Raymonp Evceng (Junior), Mahopac 
N.Y Age 27) (Claims RCA 4.2) April 1937 
to date with Frazier-Davis Constr. Co., New 


York City, since July 1937 as Engr. on Delaware 


Aqueduct Contract 321; previously with Webs- 
ter Groves (Mo.) San. Sewer Dist. 


Fraser, Rosert Hamictron (Junior), New York 
City Age 27) (Claims RCA 1.6 RCM 2.0) 
Sept. 1939 to date with Chemical Constr. 
Corporation as Structural Engr. and Drafts- 
man, and (since May 1940) Estimating Engr.; 
previously with New York City Omnibus 
Corporation as Asst. Engr., Equipment Main- 
tenance and Bldg. Depts 


Futter, TuHeopore Atsert, San Benito, Tex 
Age 31) (Claims RC 2.0 D 5.8) Nov. 1936 to 
date Jun. Engr., U.S. Dept. of State, Inter 
national Boundary Comm., United States and 
Mexico; previously Project Supt., U.S. Dept 
of Agriculture, Belton, Tex 


GONZALEZ, MANuet FRANcts (Junior), Pensacola 
Fla Age 32) (Claims RCA 8.0) Oct. 1931 to 
March 1932, April 1932 to Feb. 1933 and May 
1934 to date with Smith Eng. & Constr. Co., as 
Instrumentman, Asst. Supt., and (since Jan 
1936) Supt. 


Greencear, Lee Moses, Bedford, Pa. (Age 32) 
Claims RCA 5.1 RCM 0.4) March 1939 to 
date with Pennsylvania Turnpike Comm. as 
Div. Concrete Engr. and (since March 1940) 
Asst. Chi Tunnel Engr.; previously with 
rvA 

Hawke, James Purp, Little Rock, Ark. (Age 
29) (Claims RCA 2.4) May 1934 to date with 
U.S. Engr. Dept., in various positions, since 
March 1940 being Assisting Head of Founda 
tions Sec 


Hoyt, Warren Hiram, Emeryville, Calif 
Age 32) (Claims RCA 3.7) Feb. 1936 to date 
Asst. City Engr., Emeryville, Calif.; previously 
Jun. Bridge Engr., U. 5S. Forest Service. 


Jewert, Georce Epcar (Junior), New York City 
Age 32) (Claims RCA 4.6) March 1937 to 
date with Chicago Bridge & Iron Co., Structural 
Draftsman, ete., and (since April 1940) in 
Sales Dept.; previously Designer, U.S. Engrs 
Los Angeles, Cali 


Jounson, ArtTHUR Devarrecp (Junior), Honolulu, 
Hawaii Age 32) (Claims RCA 3.4) July 
1938 to Aug. 1939 and Oct. 1939 to date with 
Public Works Office, U.S. Navy as Senior 
Structural Eng. Draftsman, San Diego, Calif 
and (since Oct. 1939) Chf. Eng. Draftsman 
Pearl Harbor, Hawaii; previously with F. E 
Young, Gen. Contr and Wm. P. Lodge 
Archt., San Diego 


Jounson, Horace Attrson (Junior), Glendale 
Calif Age 32) (Claims RCA 4.7) May 1938 
to date with U.S. Engr. Dept., Los Angeles 
Calif. as Jun. Engr., and (since Sept. 1939) 
Asst. Engr previously with U.S. Bureau of 
Reclamation 


Lim, Puex Singapore, SS. (Age 35 
Claims RCA 2.8) July 1931 to date with Water 
Dept Municipality of Singapore as Chf 
Waste Inspector, Dist. Inspector, and (since 
March 1938) Supt. of Waste Detection 

Moore, Paut Briackstone, Carlsbad, N.Mex 
Age 54) (Claims RCA 18.4 RCM 7.2) March 
1936 to date Engr. Inspector, PWA; previously 
in private practice at Albuquerque and Mag 
dalena, N.Mex 


O'PARREI Joun Josern Junior), Marion 
Ohio Age 32) (Claams RCA 1.2) July 1929 
to Dec. 1931 Draftsman, and Oct. 1932 to date 
Asst. Cost Engr. with The Chesapeake & Ohio 
Ry. Co 


Ourszewskr, (Junior), Clarion, Mich 
Age 32 Claims RCA 4.5) March 1934 to 
Sept. 1937, March to Dec. 1938 and Aug. 1939 
to date with Corps of Engr. Reserve, U.S. Army 
successively as 2d Lieut., Ist Lieut. with CCC 
Commanding Officer, and (since Aug. 1939) 
CCC Co. Commdr., Adjutant General's Dept 


Rayner, Ovtver Greentaw, Atlanta, Tex 
Age 34) (Claims RC 6.9 D 3.9) April 1931 to 
date with Texas Highway Dept., as Instru 
mentman, Office Engr., Asst. Res. Engr., and 
since May 1940) Jun. Res. Engr. 


Rerpy, Perer Joseru, Jackson Heights, N.Y 
Age 40) (Claims RCA 8.5 RCM 2.2) Aug 
1919—Dec. 1933 with Purdy & Henderson Co 
Ine and Jan. 1934 to date member of firm 
Purdy & Henderson Associates, Inc., since 
Jan. 1940 being Director and Treas. 


Seencer, CHARLES BRENNARD (Junior), New 
Orleans, La Age 32) (Claims RCA 6.4) June 
1938 to date Asst. to William T. Nolan, Archt 
and Engr Nov. 1937 to June 1938 Layout 
Ener., George A. Fuller Co., Contrs., Wash- 
ington, D.C previously with Doullut & 
Ewin, Engrs. and Contrs.; Res. Engr., Weil & 
Moses, Cons. Engr., Pittman Bros. Constr 
Co., Contrs. and U.S. Engr. Dept 


Srauvsete, Jouwn Henry, Cascade, Trinidad 
B.W.I Age 31) Claims RCA 4.8) Nov 
1938 to date Asst. Engr., City Eng. Dept., 
Port of Spain; previously Asst. Engr., Edmund 
Nuttall Sons & Co. (Manchester Ltd.) 


STRANGE-Boston, ARCHIBALD DoNALD, Shreve 
port, La Age 47) (Claims RCA 16.6 RCM 
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4.6) 1925 to 1932 and 1934 to date w Stand 
ard Oil Co. of Louisiana, Pipe Ling ot a 
Draftsman, Estimator and Archite ral D 
signer, and (since 1934) Engr.-Draft an 
SwaRTwout, Henry, Jr ookly 
N.Y (Age 36) (Claims RCA 48) ril 1938 
to date Eng. Asst.. New Vork Ci: Tunne 


Authority; previously Senior Supt PA 
Sweer, JAmes Stmeon, Albany, N.Y Age 39 
Claims RCA 2.8 RCM 0.7) Sept. 1928 to a. 
with U.S. Weather Bureau as Asst. | irolog 
Engr Hydrometeorological Sec or a 
Flood Div., and (since Jan. 1940) Acti Hyde 
logic Supervisor, North Atlantic | drolo ; 
Region; previously Jun. Hydr. Ener pe 


Geological Survey 


Taner, MAanmMoop KHAN, Boulder. ( 4 
30) (Claims RC 1.3) Nov. 1934 to July jon 
in Diplomatic Service, Iranian Le; ion, and 


student, George Washington Univ. Washin, 
ton, D.C., and July 1938 to June 194 tudent 
Univ. of Colorado; previously with Ministry 
of Roads, Iranian Govt. as Techniciar : 


THIEBAUD, MEDILL PIERRE, Sacramento, 
Age 32) (Claims RCA 2.3) July 1938 to date 
Asst. Hydr. Engr., California Div. of Wate 
Resources; previously with U.S. Forest Servic. 
California Div. of Highways, U.S. Bureay 
Biological Survey, U.S. Bureau of Reclamation 
etc. 


Travis, Wayne IVAN (Junior), lowa City lowa 
(Age 32) (Claims RCA 4.7 RCM 15) Aue 
1930 to date with U.S. Geological Survey = 
Jun. Engr., Asst. Engr., and (since June 154 
Associate Engr., being First Asst. to Dist 
Ener 


TussinG, JOHN ALEXANDBR, Catonsville, Md 
(Age 34) (Claims RCA 10.9) May 1940 to date 
Asst. to Chf. Engr., Baltimore (Md_) Stee! Co 
previously with U.S. Treasury Dept. as Ase 
Engr. (Structural) and Associate Engr. (Stry 
tural), and with FWA as Associate Eng 
(Structural). 


Watnwricnat, Cy Haypen, Cherry Creek, Ne 
Age 32) (Claims RCA 2.6) Dec. 1939 to date 
Camp Engr., Grazing Service, CCC pr 
viously Jun. Engr., PWA, Region 6: Wate 
Commr., State of Nevada 


Wittey, Epwarp, Phoenix, A 
Age 31) (Claims RCA 2.0) April 1933 to dat 
with Arizona State Highway Dept. as Rk: 
Engr. and Draftsman 


Wriiiamson, Jor, Jr., St. Louis, Mo Age 
Claims RCA 3.0 RCM 5.4) June 1929 to date 
with Russell and Axon, Cons. Engr., as Draft 
man, Designer, Inspector, and (at present 
Vice-Pres. 

Wray, JAcKSON, Manning, Are 
33) (Claims RCA 4.2 RCM 4.7) Jan. 1936: 
March 1937 and April 1938 to date Asst. R 
Engr. Inspector, PWA; in the interim En: 
Inspector, Pennsylvania R.R Philade 
Pa.; previously Superv. Engr., State R 
Electrification Authority, Columbia, 5‘ 


APPLYING FOR JUNIOR 


Dunn, Emmetr WarTeRS, JR Mobile, A 
Age 30) Oct. 1938 to date with War De 
U.S. Engr. Office as Jun. Eng. Aide, ! 
Control Sec., and (since Dec. 1939) Asst 
Aide; previously with AAA, Nashville 


Evans, Henry Kino, Los Angeles, Cali! 
23) 1938 B.S. in Civ. Eng., Calif. Inst. * 
June 1939 to date Field Representative, ! 
Safety Dept., Auto Club of So. California 

Green, Hersert Spencer, Charlestor 

Age 27) Nov. 1938 to date Jun. Engr 

Eng. Co.; previously Eng. Draftsmas 

Rodman, City of Trenton, N.J 


GurtTLer, Martin Marutas, II, New 
La. (Age 24) 1937 B.S. in C.E., Tulane 
May 1939 to date Vice-Pres. & Chi 
Substrata Engrs., Inc., Chf. Engr eM 
Bros., Inc , and Cons. Engr., Clero For t 
Inc. (allied companies). 


Witrrep Tuomas, E! Paso 
(Age 27) (Claims RCA 0.2) 1936 B.S. 2 
Eng., Tex. Coll. of Mines and M¢ 458 
in Mineral Dressing, Montana Schoo! o! 
Nov. 1936 to Sept. 1937 and June 
May 1939 with International Boundary ‘ 
May 1939 to date Office Engr Texas > 
Highway Dept. 

Hume, Virow Lawrence, Lorain, Ohio Age - 

(Claims RCA 0.2) June 1939 to date with | 

Hume Co., general building constructio® 


Lewis, Ropert Loyp, Fort Collir olo. 
27) (Claims RCA 2.8) Sept. 1936 to date» 
Dept. of Civ. Eng., Colorado a? 
Instructor and (since Sept. !" Asst. | 
previously Rodman, Colorado 
Dept. 


OuTMAN, Roy Epwtn, St. Paul, 
May to Dec. 1934, April to Oct 
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Michigan Blvd. Bridge, Chicago, IIL, has been 
overhauled and repainted with Aluminum Paint. 


line \ Thanks to the high reflectivity of Aluminum 

os .Y : Paint, the formerly dark lower level now has 

he ‘ good visibility and is safer for heavy traffic. 


Greater beauty plus longer paint life these two “musts” for a first-class Aluminum Paint job: 


assured by ALUMINUM PAINT 


1. A good vehicle. Essential to make the job hold up 
under strong sunlight and exposure to the elements. 


2. Full pigmentation. Two pounds of top-grade 
Sturdy and appropriate to its surroundings is the busy : 
> eae ; Aluminum Paste per gallon. And here, Aleoa Albron 
Michigan Boulevard Bridge in Chicago. Its functional aha cat 
' } é Paste is just the thing. It consists of bright, thin, finely 
beauty is now enhanced by a silvery-white coat of ae p ‘ 
a “ie divided flakes—and that’s the kind of pigment that 
\luminum Paint. And it will stay beautiful, too, for are 
means maximum coverage, good hiding, easy brushing, 
good Aluminum Paint is durable, staunchly resists 
weathering, retains its protective qualities. ; 


In buying their Aluminum Paint, the engineers took ALuminum Company or AMERICA, 


pains to get the best grade—a grade which offered 1918 Gulf Building, Pittsburgh, Pennsylvania. 


We make Aluminum pigments only; no Aluminum Paint. Aluminum Paints of high 
quality are made by leading paint manufacturers who use Alcoa Albron Paste, manuf ac- 
tured by Aluminum Company of America under patents of Metals Disintegrating Co., Inc. 
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1938 to date with U.S. Geological Survey as 
Rodman, Jun. Topographic Engr., and (since 
Jjume 1038) Jun. Hydr. Engr.. Water Resources 
Branch, in the interim with Chicago, St. Paul 
Minneapolis & Omaha and Great Northern 


xCISSON, EuvuGcene, Tulsa, Okla Age 23) Bock, UNIV. OF MINN. 
1939 B.S. in Gen. Eng Oklahoma A. & M COLI MBIA if NIV . (B % E.) A 
Coll at present Eng. Aide (Civ.), U.S. Engr (B.S. in Civ. Eng.) Ausenson, Daan Mvarm 3 


Office, Tulsa, Okla 


TURNER Joun Kenprick Knoxville Tenn 
ge 29 Claims RCA 2.5) Dec. 1934 to date 
with TVA as Jun. Eng Aide, Asst. Eng. Aide, 
Jun. Hydr. Engr., and (since July 1939) Asst 
Hiydr. EKngr 


1940 GRADUATES 
ALA. POL. INST. 


UNIV. OF COLO 

(B.S. in Arch. Eng.) 
HARRIS, Ropert BLYNN 

(B.S. in Civ. Eng.) 


Goopman, LAwRencE EUGENE 
(Also 1939 A.B.) 
(B.S.) 


Guizor, APOLLO 
CORNELL UNIV. 
(C.E.) 
Gay, WILLIAM ARTHUR 


GA. SCHOOL TECH. 
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(M.S.E.) 


DJIVELEKOGLU, SHAHAN 

(Also B.S. in C.E., Robert Coll.) 
Zaurp, Fuap AuMED 

(Also B.S. in C.E., Robert Coll.) 


ARCHIBALD, CHARLES DovuGLas 
Aver, Jerome Leo 

BANG, SVEND AAGE 

Exrem, Norvin Epwarp 
FREDRICKSEN, Roy ELDON 
HANSEN, Harotp Wooprow 
ALBERT JOSEPH 
McEnary, Rosert Reep 
LYNN ALLEN, JR 
WARNER, MARVIN ELLSwortTn 


MISS. STATE COLL. 


(B.S. in C.E. AcE (B.S. in Civ. Eng.) 
Jounson, Ropert Linper, Jr. (B.S.C.E.) 
Bi — 21) Paris, WALTER EpwIn Suaw, WALKER 
SCRIVNER, JAMES DANIEI 22) Porter, Howarp UNIV. OF MISS. 


CALIF. INST. TECH. 
M.S. in Civ. Eng.) 


Bore Nem ERASMUS 
Also 1939 B.S. in Civ. Eng., Univ. of Ariz.) 


UNIV. OF CALIF. 
B.S. in Civ. Eng.) 


Bacon. VINTON WALKER 23 AKINS, JOHN ( (B.S.) 
Beer, CHARLes Grover 24) KinG, RALPH WENDON 

4 22 MorGaAN. Harry S Davipson, DonaLp THOMAS 

Breapy. Henry 25 — DONALD WILLIAM 

Te 2] STATE NIV. OF IOWA SHEAHAN, EpMUND Corspert 
CAMPBELL, Ropert Russe.t 22 (B.S. in Civ. Eng.) COLL. OF CITY OF NEW YorK 
NEA (23) BowMAN, James WILLIAM (B.C.E.) 

DALGLEeIsH, CHARLES EDWIN 23 Hopos#, Hersert RIcHarRpD 

Dovucuerty, Gate BARKMAN 22) IHNS HOPKINS UNIV. McEvoy, Rosert WILLIAM 

Duntar, James Epwarp 24 BCE RunHRoRT, WILHELM Hans 
HOowARD ROBERT 25 Boyer, WALTER CHARLE BERNARD rarrer 
Henck, Josern Putnam 22) CHAPMAN, JoHN Spence Haves N.Y. UNIV. 
Honnotp, LeLanp, Jr 25 Diskin, Simon HYMAN (B.C.E.) 
Horre, CHARLES PRANKLIN, Jr 21 WALTER WORTHINGTON 
CLirrorp CLEVELAND 23) Wenk, Epwarp, Jr. SmitH, Epcar 
IvaANcovicn, Wayne WILLIAM 24 (M.C.E.) 

loners, Mucron Homer, Jr (22 KANS. STATE COLL. 

LeicnuTrus Ww ALTER ARTHY K 23) (B.S. in Civ. Eng.) Gerarpi, ANGELO Pr TER 
LONERGAN, RiIcHarp Purmipe 23 (Also 1938 B.C.E., Coll. of City of N.Y 
MaTTrHews, WILLIAM JAMES 26) Amos, Bruce Locus 
May. EpGar Ors 22) De.r, Larut UNIV. OF N.DAK. 
Miner. AgTHUR WILLIAM 23) FOREMAN, CHESTER ALANSON (24) 

MorTON, Ropert Norcross 23) FULLER, JACK PEARSON (23) a 7 (B S. in C.E.) 
Nicmeier, Herpert 24) GARRELTS (22) Gane, WILLIAM NICHOLAS 
NIsHKIAN. Byron LEON 24 KAUFMAN, ALVIN DANIEL (24) var 
PeTerson, Eowarp WALLACE! 22) Litt, WAYNE Percy (25) NOR I HEASTERN UNIV 
PostuuMus, GRoRGE 24) Netson, GLENN RUSSELL (24) (B.S. in Civ. Eng.) 
PouLSEN. FRANK 24 PeTeris, Lester Leroy (27) Contin, DANIEL JosEPH 
PuLLInG, RONALD WILSON 20) Rei, Donato DoRMAN (25) JOSEPH 
Ricuey, VERNON JAY 20) SHILLING, MERLE MATHIAS (28) Decker, WiLMot HUNTER 3 
NORMAN TERRY 23 Vauoenr, Georocs WILLITs 22 Gu. JOHN Joseru 
Royce, ARTHUR FREDRIC 23 'NTW > ro Gravy, WALTER THOMAS 
SANKS, Ropert LeLANp 24) NIV. OF KANS. Harpy, LOWTHER 

ANTRY, ISRAEL WoOoOTAN, JR 23 (B.S. in Civ. Eng.) Mires, DANIEL WALTER 
DONALD PARKER CLARK, JoserH MILLER REINIGER, Louis GERARD 

TRIN, I jan TUYL, INALD BELLS 

TAKAYAMA SHIGEO LA STATE UNIV. NOR I HWESTERN UNI\ 
Puomas, Ivor Rees 3) (B.S. in Civ. Eng 


toto to te 


HARVARD UNIV. 
(M.S. in Civ. Eng.) 
KRASON, FeRDINAND CAROL 
Also 1939 B.C.E., N.Y. Univ.) 
IOWA STATE COLL. 
(B.S. in Civ. Eng.) 


(B.S. in Civ. Eng.) 


(B.S. in C.E.) 


WorsuHam, Leroy WESLEY 


MO. SCHOOL OF MINES & MFR’ 


(B.S.C.E.) 
PALMER, CLARENCE CHILDS 


= UNIV. OF N.H. 


Watson, REID l 
WIN we NG 7) Gamace, WILLIAM ARTHUR Cours, FRANK BELL 
W ORIN FRED Jessen, Dietrich WALTER THERN UNIV 
ZaANCAI, Eotsto Frep 21 SAMUELSON. HYMAN (B.S. in C.E.) 
‘AS ; ; Asu, CHARLES ROBERT 
CASE SCHOOL OF APPLIED SCI MARQUETTE UNIV. CLaRx, LLovp Harrison 
B.S. in Civ. Eng.) (B.C.E.) HANLINE, CHARLES FRANCIS 
ONVERSE RANK Ports Ir 21) Mak at. THOMAS Josnrn AN 
NGLER, ALBERT oe oo WINKLER, JouN ROBERT HIO STATE UNIV 
Escu, JAMES GEORG! 23) oO ( 
Hamiin, WILLtAM 21 UNIV. OF MD. 
MANSE! Bert EVAN 23 (BS (B.C.E.) 
PectTier, Prepric EvUGEN? 22) Book, STANLEY FINLEY 
Rau, Liewetryn, Ir 21) CARROLL, RICHARD WESTLEY Hustep, Haro_tp BENJAMIN 
Wooo, Raten LeNaARD 22 CRANFORD, LEONARD CARTER PerRMAR, Davip Rosperr 
‘ATHOLIC UNIV. OF AMERICA Wusen, Jems Ganson, Laws Rescon 
BAER MASS. INST. TECH. OKLA. A.&M. COLI 
(S.B.) (B.S. in Civ. Eng 
Murrny, Joun Josern (23) 
BITTENBENDER, RopeRT AUSTIN HyND, MORRISON 
(B.C.E.) CASEY JOHN JOSEPH Ir ORE. STATE COLI 
Lewis. Lester MARX 20) Wricat, (BS. in Civ. Eng 
VINER, UNIV. OF MICH. KRANICK, MARTIN EVERETT 
rHE CITADEL (B.S. in C.E.) Meson, Lewrs Byron 
SHAVER, WATSON 
(B.S ANTON, Josern 4 ome 
(99 Burpick, lerome Enpwarp PURDUE UNI\ 
LAGARDE, Paut MICHINARD 22) 
Busn, Merritt Mayes (B.S.C.E 
COLO. STATE COLL. Crauser, Henry Ray 
BS CR Dennis, WALTER ARTHUR Kany, Ropert CARL 
». In Graver, Rospert RENS. POL. INS! 
Beit, AMpRrose PETER 24 Horner, JAmMes Russeui (BCE 
Gippines, Leanper, JR 22 Quinsey, THOMAS EVANS 
Hit, Gorpon EuGEN: 23 JR Anpott, DonNALD 
PRAtnor, Eowarp THOMAS (2 Rriecer, Water HermMan Cao-Garcia, Jose CELso 
Zick, LEONARD PAUL, JR (22) TORZYNSKI, THADEUS THEODORE Driver, Paut RoBert 
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BRIDGE 


General Offices: Frick Building, 


lic) Baltimore Boston Chicago Cincinnati 
Duluth Minneapolis New York 
; Columbia Steel Company, San Francisco, Pacific Coast Distributors 


FIRST 1907, AGAIN 1939 


completing a building program 
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j YPICAL of the growth of the 
Metropolitan Life Insurance 
Company is the extension of its build- 
ings on the Home Office site in New 
York to a two-full-block develop- 
ment between 23rd and 25th Streets, 
Fourth and Madison Avenues. 

In 1907 American Bridge Com- 
pany supplied the structural frame 
for the monumental 46-story Metro- 
politan Tower on the northwest cor- 
ner of the 23rd-24th Street block. An 
imposing landmark then, it has suf- 
fered little in impressiveness over a 
span of 32 years. 

In 1939 we were again called in. 
This time to fabricate and erect the 
steel skeleton for the second unit of 
the 28-story Home Office Building on 
the northwest corner of the 24th-25th 
Street block. This is a 225-foot exten- 
sion to an earlier unit to the east and 
completes a block-long office building 
which presents a symmetrical facade, 
architecturally, throughout its 25th 
Street frontage. Starrett Brothers & 
Eken, Inc., are the general contrac- 
tors. 

One of the many satisfactions en- 
joyed by American Bridge Company 
is the frequent renewal of opportuni- 
ties to serve old customers. 


COMPANY 


Pittsburgh, Pa. 


Cleveland Denver 
Philadelphia St. Louis 


AT 


a: 


Detroit 


+ United States Steel Export Company, New York 


STATES STEEL 
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FPiynn, Henry Paut (22) 

HAMEBESCHLAG, PRANK BARNARD (22) 

Horrman, Freprick (23) 

Kasket, (22 

Looxur, ARTHUR WARNER (22) 
(M.C.E.) 

Oxsay, IsMam Meum (24) 


(Also 1939 B.S. in C.E., Robert Coll.) 
STATE COLL 
(B.S. in C.E 
Coonan, Danret Josern, Ir 23) 
rHE RICE INST. 
(B.S. in CLE 
Dovson, Josern Jackson, Jr (23) 
UNIV. OF TENN 
(B.S. in Civ. Eng.) 


Guy, James LAMe (24 
Haut, Georor WALTER (22 
Womack, Joun Epwtn (24) 


TEX. TECH. COLL. 

(B.S. in Civ. Eng.) 
SCHLINKMAN, Rosert Georce (22) 
UNIV. OF UTAH 
(B.S. in Commercial Eng.) 


Buswet., Grant WAYNE (22) 
VANDERBILT UNIV. 
(B.E. 
Warper, Hower (23) 
VA. MIL. INST. 
(B.S.) 


Aaron, Retp STANLEY 21 
Cook, Joun DovcLas 21 
Cucreprer, Frep Jr (21 
Morrissett, MARIon Roserts (23 
STATE COLL. OF WASH. 
(B.S.) 


Epuotm, Rosert M (23) 


WASHINGTON UNITY. 
(B.S. in C.E.) 


BARTLaetTT, Josern KInGSsery (22) 
UNIV. OF WYO. 
(B.S.C.E.) 

Baker, Ltoyp BRALEY 29) 
Gruirrin, GorpoN WILLIAM (24 
Hays, Davip DuNCAN 29) 
HeKKANEN, Torvo Ernest 4 
Hirencock, CLInton ARTHUR 
Hunt, CHARLES WILLIAM 4 
Jounson, PARHAM 25) 
Jounson, Cort THomas 29) 
Jones, Kerru (29 
Lacos, Jim C (24) 
McGes, Leste Lee (25) 
McNeese, DonaLp CHARLES 23) 
Smirn, WAYNe WINTER 24) 
Tresi_er, Georce WiLson, Jr (2 


The Board of Direction will consider the applica. 
tions in this list not less than thirty da ifler the 
date of issue 


Men Available 


These items are from information furnished by the Engineering Societies Personnel Service, Inc., with offices in Chicago, New York, and 


San Francisco 


The Ser vice if avatlable lo all member f of the contributing societies. 
office i, and the fee is lo be found on page I 3? of the 1940 Year Book of the Society. 
mployment Service, 3] est 39th Street, New York, N. Y. 


A complete statement of the procedure, the location of 
To expedite publication, notices should be sent direct to the 
Employers should address replies to the key number, care of the New York Office, 


unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 


CONSTRUCTION 
Civi ENGINeER Assoc. M. Am. Soc. C_E 


41 married, graduate civil engineer; 20 years 
experience field and office; railroad engineering 
location, construction, and maintenance, includ 


ing over 10 years responsible charge now em 
ployed; desires connection with opportunity for 


advancement C-752 


Civi. ENGINEER M. Am. Soc. C.E regis 
tered $5 years experience in general engineering 
including water works, sewers, paving, railways 
industrial plants, hydroelectric plants, trans 
mission lines location construction mainte 
nance, valuations, appraisals, etc Foreign ex 
perience in West Indies and South America, and 
war-time construction in France Available now, 
preferably in United States. C-759 


Crvm Enorneer; Assoc. M. Am. Soc. C.E 
34. technical school graduate; trained at Purdue, 
and Polytechnic Institute of Brooklyn; graduate 
of Battery Officers’ Course, Coast Artillery School ; 
formerly engineer-in-charge of layout of large 
state park; desires to enter city planning field in 
which he has had some experience At present 
with federal government on flood control work 
C-.760 

EXECUTIVE 

Enoineer-Executive; M. Am. Soc. C.E.; 49; 
married, 25 years experience on heavy construc 
tion; at present assistant chief engineer for firm 
of contractors, specializing in difficult founda 
tions, pneumatic caisson, heavy steel erection, 
large river bridges, heavy pile driving ; experienced 
in construction designing, estimating, bidding, 
and supervision; desires responsible administra 
tive position. C-750 


Srructurat Enoinger; M. Am. Soc. C.E 
years experience with structural steel fabri 


27 


cators, contractors, engineers; < years detailing; 


25 years estimating, designing, selling, managing 
structural steel business experienced in all 
branches of structural steel industry, designing 
all kinds of buildings, industiial plants for archi- 
tects and engineers Desires position with struc 
tural steel fabricators, contractors, engineers, 


architects, or industrial plants. C-753 

ENGINEERING ADMINISTRATOR AND 
Teacuer; M. Am. Soc. C.E.; 59; over 20 years 
successful experience as head of civil engineering 
departments and dean in East and Southwest; 
8 years public works experience in charge of 
design and supervision; 10 years miscellaneous 
engineering, business experience including World 
War army service; available for engineering 
executive or teaching. C-757. 


Crvim Enornegsr; M. Am. Soc. C.E.; graduate 
of Rensselaer Polytechnic Institute; licensed; 
31 years experience in harbor work of all kinds; 
industrial plants; bridges; refineries; cold stor- 
age; power plants; planning; layout; design; 
and supervision. Will go anywhere, preferably 
Northwest; prefer to be with consulting engineer. 
C-758. 


JUNIOR 

Civm 25; Jun. Am. Soc. C.E.; 
B.S. in E. “‘cum laude,’’ 1935; C.E., 1935; 2 years 
office; 2 years field on highways, grade separa- 
tions, bridges, bulkheads, dredging, sewers, build- 
ings, conveyor system; 1 year full time, and 1 
year part-time college teaching engineering sub- 
jects; desires design opportunity in New York 
City. C-752. 

Civm Encineer; Student Chapter member; 
23; single; BS.C.E. and B.S.-in commercial 
engineering, University of Nebraska, 1940; 
lieutenant, Corps of Engineers, U.S. Army Re- 
serve; general business experience covering 
financial, management, and purchasing; par- 


ticularly interested in the fields of city planning 
and municipal engineering; location immaterig 
C-762 
MuNICIPAL 

Crvm Enornegr; Assoc. M. Am. Soc CE 
New York license; 25 years experience on water 
works and municipal, park, and road work, both 
construction and maintenance; qualified to lay 
out, design supervise, construct, and make re 
ports; familiar with budgets, accounting, and 
ad ministration Available to go anywhere a 
engineer or assistant. C-755 


Civic Enocineer; Jun. Am. Soc. CE; & 
single; B.S. in C.E., University of Illinois, 1940 
major in municipal and sanitary engineering 
(good scholastic record); desires sanitary work 
3 months as instrumentman in field party; 5 
months in highway research Now employed but 
available on short notice; will go anywhere 
C-756 

Crvm Enorneer; Jun. Am. Soc. C_E.; BCS, 
Ohio State University; Ohio professional eng 
neer’s license; 31; married; 8 years highway 
experience; 6 years preparation of plans and 
designing; 2 years surveys and project engineer 
4 years responsible charge. Interested in high 
way safety engineering; employed but available 


on short notice; references. C-761 


TEACHING 

Civm Encrnegsr; Assoc. M. Am. Soc. CE 
38; married; registered in California; B.Sc; 
M.Sc.; Chi Epsilon; Geophysical Union; 6 years 
teaching in major university; 9 years hydraulic 
hydroelectric, general construction, and desigt 
experience; 1 year resident highway engineer 
1 year and now employed by independent United 
States commission Position with future desired 
as professor, contractor’s engineer, or in consulting 
office. C-754. 


RECENT BOOKS 


New books of interest to Ciwil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responst- 
ble for them. 


INDEX TO THE PROCEEDINGS JOURNAL AND 
Orner PUBLICATIONS OF THE AMERICAN WATER 
WorKS ASSOCIATION 1881-1939 inclusive 
American Water Works Association, New 
York, 1940. 285 pp.. 9 X 6 in., cloth, $1.75 
to members ($1.50 if cash is included with 
order $2 to non-members 
The publications of the American Water 


Works Association, from its beginning in 1881 
through 1939, are indexed. All published papers 
are listed chronologically under seventy major 
subjects of the water works field. There are also 
an author index, a guide to the topics in the 
subject index, and descriptions of other publica- 
tions issued by the Association alone or in co- 
operation. 


InpuSTRIAL Destcn. By H. Van Doren. Mc- 
Graw-Hill Book Co., New York, 1940. 388 
pp., illus., diagrs., charts, tables, 9'/: X 6 in., 
cloth, $4.50 
This book is presented as a practical textbook 

on industrial design, but it is anticipated that it 

will be useful to the engineer, commercial artist, 
and business man as well Part I outlines the 
scope of the work, the difficulties, and something 
of its possibilities. Part II is an elementary 
treatise on designing in three dimensions. Tech- 
nique is dealt with in Part III, which covers the 
gathering and presentation of data and ideas, 
information on materials and processes, etc 

Part IV offers problems, including possible solu 

tions, and gives case histories of the development 

of three actual products, 


Nationa Research Counc. Hicaway Re 
SEARCH BOARD, Proceedings of the Nineteeath 
Annual Meeting held at Washington, D 
December 5-8, 1939. Edited by R. W. Crum 
National Research Council, Washington, D< 
1940. 578 pp., 10 X 6'/2 in., cloth, $2.29 
In addition to official information about the 

Highway Research Beard, this volume cootais 
over 500 pages of papers, discussions, and reports 
presented at the 1939 meeting This material s 
arranged by departments under the heading 
finance; economics; design; materials and co 
struction; maintenance; traffic and safety 
soils. Some papers have bibliographies, 
there is an author index. 

OUTLINE oF INDUSTRIAL RELATIONS 
Derense INpusTRIES. Princeton Univers) 


aod 


(Industrial Relations Section), Princeton N 

1940. 47 pp., 10 X 7 in., paper ents 2 

Brief discussion and reported experience , 
presented on the following topics = r 


management organization, recrurt 
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yme fast 


change rapidly—an4 profits 

—_when rugged, dependable: | 
“Caterpillar” Diesel Tractors apply their powerful 

he cai push oF pull to pig-yardage rippers; bulldozers, 

: Ona realignment project oF State Highway No. 

a ma between Jenner and Stewarts Point, California, 
and moving of several hundred thousand yards 

| = zZ — — earth under difficult operating conditions. There 
3 were some deep cuts and sizable fills. A number 
of bridges had to be moved. Before 4 fleet of 
avid “Caterpillar” Diesel Tractors, teamed with LeTour- 
neau Rooter, bulldozers and Carryall scrapers, 
humps “melted” away, dips were filled, bridge 
es formed. And nearly @ 
done! 


ccounting and 
the job was 


aches buil 


anywhere as 
joc. CE; 2 
Illinois 
ry engine » 
sanitary work pro 
month before the ccheduled completion date, 
Though the punishment they took was severe, the 
“Caterpillar” Diesels stood UP in characterisue 
» fashion. Operating cost, through their 
{ low-cost fuel, 
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“Caterpillar 
e and efficient use oO 
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CURRENT PERIODICAL LITERATUR 


Abstracts of Articles on Cwil Engineering Subjec ts from Publications (Except Those 
of the American Society of Cwil Engineers) in This Country and in Foreign Lands 


Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 


New York, N.Y. 


Every article indexed is on file in The Engineering Societies Library, one of the leading 


technical libraries of the world. Some 2,000 technical publications from 40 countries in 20 languages are 


received by the Library and are read, abstracted, and indexed by trained engineers. 


With the information 


gwen in the items which follow, you may obtain the article from your own file, from your local library, or 
direct from the publisher. Photoprints will be supplied by this library at the cost of reproduction, 25 cents 
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BUILDINGS 

Accipent Prevention. Safety Out-of-Doors. 
Safety Eng., vol. 79, no. 5, May 1940, pp. 18-19 
Safety schedule for 1940 at New York World's 
Fair: notes on safety record achieved for 1939; 
building and structural design credited with mak- 
ing for accident prevention 

Wreckinc. Wrecking Chicago 
Landmark. Eng. News-Rec., vol. 124, no. 19, 
May 9%, 1940, pp. 76-79. Methods and equip- 
ment used in demolition of 14-story Great North- 
ern Hotel on line of new subway of Chicago, IIL; 
partition removal; steel salvage; safety measures. 

GaRaGes, MOVING 10,000-Ton Building Side- 
Steps Street Widening Construction Methods, 
vol. 22, no. 6, June 1940, pp. 52-53, 86, and 88 
Methods and equipment used in yy 10,000- 
ton, 4-story steel-frame building, 327 ft by 65 ft 
wide, housing Central Square Garage. Pittsburgh, 
Pa., to new foundation 27 ft from its original lo- 
cation 

Museums, NAVA! Planned Marine Mu 
seum, C. M. Gay. Franklin Inst.—J., vol. 22 
no. 5, May 1940, pp. 567-583 Museum of 
Franklin Institute in Philadelphia, in planning 
their Hall of Marine Transportation, found that 
exhibits should illustrate course of development 
of American maritime art from days of discovery 
of continent to present time; collection contains 
examples of chief types of ships and navigating 
equipment of today 


LAND RECLAMATION AND DRAINAGE 


PUMPING PLANTS Pumps for Irrigation and 
Drainage Plants Sulzer Tech Ret no. 1, 
1940, pp. 6-14. Points characteristic for design 
and construction of pumps are maximum pos- 
sible absorption capacity, large cross-sectional 
areas of flow in impeller and pump casing, and 
finally high speeds in order that cost of machines 
driving them may be kept as low as possible 
types described 


MATERIALS TESTING 

CONCRETE Predicting Concrete Strengths, 
I R Davies-Graham Commonwealth Engr 
vol. 27, no. 10, May 1, 1940, pp. 335-338. Re 
sults of laboratory and field tests carried out on 
10 Australian cements, leading to conclusion that 
there is every prospect of accelerated 8-hour test 
being used to forecast 28-day concrete strength 

Concerts, Crackinc. Attempts to Measure 
Cracking Tendency of Concrete, R. W. Carlson 
Am. Concrete Inst J., vol. 11, no. 6, June 1940, 
pp. 533-537. Description of method for deter 
mining resistance to cracking of concrete sub 
jected to drying; preliminary results of tests; 
effect of duration of moist curing, type of ag 
gregate, cement content, air-entraining agents, 
etc 

Concrete Mrxinc. Revised Application of 
Fineness Modulus in Concrete Proportioning, 
H. L. Kennedy im. Concrete Inst J.. vol. 11, 
no. 6, June 1940, pp. 596-613. Outline of method 
of concrete proportioning in which trial mixes 
are used only for purpose of final adjustment of 
mix parts, and fineness modulus is used only as 
measure of effective fineness of combined aggre 
gate to facilitate testing and control; tests for 
compressive strength or other properties used as 
check of mix design 

Roap Mareriacs. Contributo allo studio 
delie malte bituminose, G. Quaglia and L 
Baschieri Ricerche di Ingegneria, vol. 7, no. 6 
Nov.—Dec. 1939, pp. 171-185. Report on origi 
mal Italian experimental studies of bituminous 
mixtures for road construction, for purpose of 
developing mixture of maximum compactment; 
effect of shape of particles on volume of voids 
in sand; physical properties of mixtures of filler 
and tntumen tests of bituminous pavement 
samples taken from streets of Pisa, Italy 

Sous. Les essais de géophysique pour la 
mesure des propriétés des sols et des terrains 
Y. Poisson Génie Civil, vol. 116, nos. 3011 and 
3012, Apr. 27, 1940, pp. 276-280, and May 4 
pp. 291-204. Review of modern European and 
American field in laboratory practice for testing 


of physical properties of soils and foundations; 
sampling methods; physical soil analysis; plas- 
ticity tests; shearing and compression tests; 
permeability tests 
MUNICIPAL ENGINEERING 

Beacnes, Hawk's Nest Beach, 
Connecticut Shore & Beach, vol. 8, no. 1, 
Jan. 1940, pp. 14-22. Investigation of erosion 
at Hawk's Nest Beach, Old Lyme, Conn.; cur 
rents and winds; wave action; protective struc- 
tures; hurricane dangers; shoreline and offshore 
changes; current measurements made by sub- 
surface floats 
PORTS AND MARITIME STRUCTURES 

Great Lakes. Port of Duluth—Superior, Minn. 
and Wis. U.S. Army Corps Engrs.—Lake Series 
No. 6, 1940, 148 pp., supp. plates. $1. Revised 
report on port of Duluth-—Superior, containing 
data showing movements of commerce through 
port, facilities available for handling traffic, and 
rates and charges applying against it. 


Portucurse East Arrica. Extensions to 
Port of Beira. Engineer, vol. 169, no. 4399 
May 3, 1940, pp. 411-413, and 418. Illustrated 
description of construction of two additional 
berths, each 600 ft long, forming extension of deep 
water wharves and making total wharfage of 
2,695 ft; reclamation of land behind wharves, 
and erection of two transit sheds, necessitating 
widening of wharves. 


ROADS AND STREETS 

Arrport Runways. Omaha Airport Run- 
ways, W. H. Campen. Roads & Sireets, vol. 
83, no. 5, May 1940, pp. 62, 64, 66, and 68-69. 
Tests and observations on construction and per- 
formance of Omaha, Nebr., airport runways, 
totaling approximately 200,000 sq yd; prelimi- 
nary laboratory work on subgrade and sub-base 
soils load-bearing value and moisture content 
relations selection of soils for sub-base; con- 
struction of base; characteristics of sub-base and 
base after one year’s actual use 


ArrPorTs, CONSTRUCTION Important Con- 
siderations in Airport Construction, W. 5S 
Housel Roads & Bridges, vol. 78, no. 5, May 
1940, pp. 22-23 and 79-80. General discussion 
of bearing of highway engineering experience on 
construction of modern airports; practical illus- 
trations. Before Am. Road Blidrs. Assn. 


Brruminous. Sealing Oil Mat-Surfaces, D. L. 
Cheney Eng. News-Rec., vol. 124, no. 25, 
June 20, 1940, p. 65. Description of new type 
of oil-mat roads produced by new sealing proc- 
esses developed in 1939 by Montana Highway 
Department 

Canapa. Alaska Highway, A. Dixon. Eng. 
J., vol. 23, no. 6, June 1940, pp. 263-264. Out- 
line of Canadian project for construction of high- 
way from central British Columbia through 
Yukon to Fairbanks, Alaska. 

Concrete. Concrete Design, Materials Con- 
trol and Supply, I. L. Tyler. Roads & Streets, 
vol. 83, no. 6, June 1940, pp. 66-67 and 74. Rail- 
road quarry cooperation to insure adequate stock 
piles for construction of Pennsylvania Turnpike; 
stocking of materials; specification requirements; 
control of materials; mixing water control; batch- 
ing; test records 

Construction. Paving Procedure and Per- 
formance Analyzed, J. D. Paul. Roads & Streets, 
vol. 83, no. 6, June 1940, pp. 46-54 Outline 
of two typical methods of equipment organization 
and construction procedure for Pennsylvania 
Turnpike; construction schedules and material 
supplies; truck hauling; personne! studies; list 
of contracts; paving production; curves showing 
scheduled paving yardage and actual yardage 
placed; equipment and operating methods on 
paving contracts; tandem operation of pavers; 
quantities and unit prices bid 

Crusuep Srone. Ohio Highway Experience 
with Crushed Stone, R. R. Litehiser. Crushed 
Stone J., vol. 15, no. 1, Jan-Mar. 1940, pp 
25-29. Use of crushed stone has played impor 
tant part in development of bituminous concrete 


in Ohio highway program and in portland cemen 
concrete program; tables giving summary of con 
crete core compressive strengths and transverse 
strengths of coarse aggregates for 1935, 103% 
1937, and 1938, 

Curv@s. Highway Transition-Curves: Ney 
Basis for Design, H. A. Warren. IJnsin. Cis 
Engrs.—J., no. 7, June 1940, pp. 373-382 
Theory of author's original highway transition 
curve based on limitation to length arising from 
real accelerations, in contradistinction to rates of 
gain of these accelerations of arbitrary value 
numerical examples. 

Desicn. Caracteristiques auxquelles doit etre 
subordonne le trace des routes en fonction de |a 
vitesse des automobiles, Marce innales de 
Ponts et Chaussees, vol. 109, no. 11, Nov. 1939 
pp. 449-475. Theoretical mathematical dis 
cussion of factors in design of modern highways 
based on automobile speed, with special refer 
ence to curves, braking distance, and visibility 
method of design of longitudinal vertical curves 
numerical examples 


Destcn. Construction Design Chart LIV 
Loose Stone for Highway Surfacing, J. R. Grif 
fith Western Construction News, vol. 15, no 
6, June 1940, p. 217. Alignment chart for 
figuring quantity of loose stone or gravel required 
for various widths of highway surfacing 


DESIGN Random Notes on Road Design 
H. Criswell Surveyor, vol. 97, nos. 2523 and 
2524, May 31, 1940, pp. 471-472, and June 7 
pp. 487-488. Discussion of design of horizonta 
and vertical highway curves; definition of rate 
of change of gradient; gradients; a hes tc 
roundabouts elimination of broken -back 
curves general observations on cross-sections 
illustrative numerical examples 


EXPRESSWAYS ARGENTINE Buenos Aires 
Builds Superhighway, F. Holoubek. BSetier Rood 
vol. 10, no. 6, Jume 1940, pp. 28-29. Features of 
General Paz Avenue expressway in Buenos 
Aires, Argentine, 16 miles long and 328 ft wide 
for traffic speeds of 75 mph 

EXPRESSWAYS, PORTLAND, Ore. $4,000,(0 
Arterial at Portland. Western Consiru Ne 


vol. 15, no. 6, June 1940, pp. 200-201. Outline 
project for construction of $4,000,000 moder 
six-lane arterial highway along Willamette River 
water front in Portland, Ore., to provide improved 
access to business areas of city from both nort! 
and south highway approaches, as wel! as to gve 
high speed boulevard for through traffix 


INTERSECTIONS. Western Approach 
Vv. S. Murray Roads & Bridges, vol. 78, no 
May 1940, pp. 14-17, 88, and 91. Desermption 
of highway grade-separation scheme west © 
Toronto which will provide express highway © 
trance and exit for all traffic to and from paws 
west of Toronto. 


Jornts. Some Experiences with Pxpansioo 
Joints in Concrete Pavements, A. P. Anderson 
Pub. Roads, vol. 21, no. 3, May 1940, pp 61 
Review of experience with rubber and rubber 
compounds used filler or seal by Division 
Construction of U Public Roads Admuinistr 
tion; sponge A fillers; bond between jo 
filler and pavement; preformed rubber cap 
seals containing bituminous materia 


Quespec. Three-Year Program 
Gohier Roads & Bridges, vol. 78, ' 28 
1940, pp. 18-21, 91-92, and 4 %. 
$60,000,000 program of highyay constructio® 
be carried out within next three year rogram 0 
highway rearrangement near Montr« pr _— 
grade-separation and _  intersectio le 
ment; typical cross sections of two-lane, '* 
lane, and three-lane-convertible biyoway> 

Roap MACHINERY, MAINTENA) anD 
PAIR How Counties Maintain Hi ay Eq 4 


ment. Pub. Works, vol. 71, no 
pp. 24 and 26. Results of annua! 
cedures of 790 counties in operation 
and renewal of highway equipme: 
and overhaul of equipment; centr 
mobile repair trucks. 
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Superintendent of Waterworks 


Salt Lake ¢ ity, Litah 


writes: “About 65 years ago Salt Lake City laid approxi- 
mately 14 miles of 20- and 24-inch cast iron pipe for : | 
its then principal supply main. In 1920 about a mile of i 
rel, the pipe was remoy ed and relaid in the eastern part of S| 
ng the city. This salvaged pipe was in excellent condition. : | 
are Both the original main and the relocated portion are now ; | 
. in service. There are about 380 miles of cast iron pipe in : | 
our distribution system. Maintenance cost per mile per # 
or. year is negligible.” | 
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ete. LONG LIFE. Unretouched photograph of 


8 ft wide ] Ww 110 year-old cast iron water main in Richmond, | 
L \e) MAINTENAN Cc E Virginia: After 88 years of service in its orig- 
4 000,001 q ; i as > »nlace 
anes is an economy factor in cast iron pipe that is inal location it was taken up to be replaced 
Cuttin by a larger cast iron line. In perfect condition, 
athi usual, rather than exceptional, in water works : os salvened 1 relaid in « | 
) mode it was salvaged and relaid in another part 
_~ River . experience. An impartial survey among nearly of the city where it is rendering satisfactory 
» improves q 
oth sort! ; 200 water works superintendents shows that service today. 
as to give the maintenance cost of cast iron pipe is far —— = 
Approach below that of any other pipe material which 
has been in use long enough for the recording 4 
west f conclusive data, 
ghway 
om pon 
Expansioo 
Anderson SALVAGE VALUE 
ad rubber 4 Photograph shows 6-inch cast iron 
siesta pipe (on side of trench) removed for 


larger installation, after 25 years ser- 


vice, and relaid elsewhere by the City 


of Fl Paso, Texas. | 
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Present day production de- 
mands split-second ‘timing. 
Waiting for prints cannot 


be tolerated. 


The new fast-printing Model 
“F" Whiteprint Machine de- 
livers a finished dry devel- 
oped Ozalid whiteprint mgde 
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ing in less than 2 minutes. 


It makes prints right on the 
job ... quickly .. . without 
washing, fixing, drying or 
trimming. You get prints 
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and free booklet of dry de- 
veloped Orxzcalid prints. 
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L ENGINEERING for September 1940 


Roapstpe Improvement. Fighting Highway 
Erosion, A. M. Davis. Better Roads, vol. 10, no 
4. Apr. 1940. pp. 17-19 and 31. Discussion of 
methods of prevention of roadside erosion by 
planting o! soil-fixing vegetation and other meas- 
ures 
SEWERAGE AND SEWAGE DISPOSAL 

BrocuemicaL OxyGen Demanp. Analysis of 
Biochemical Oxygen Demand Curve, H. / 
Thomas, Ir Sewage Works J., vol. 12, no. 3, 
May 1940, pp. 504-512. Outline of method of 
computing lag period and probable errors of con- 
stants in equation of unimolecular reaction; ap- 
plying this method to B.O.D. test demonstrating 
that initial seeding may change shape of oxygen 
demand curve. Bibliography. 

CoacuLation. Use of Copperas-Sodium Sili- 
cate as Sewage Coagulant, E. Hurwitz and F. M. 
Williamson Sewage Works J., vol. 12, no. 3, 
May 1940, pp. 562-570. Experimental investi- 
gation of use of chemicals as additional treat- 
ment for sewage at West Side Works of Sanitary 
District of Chicago, showing that combination of 
copperas and sodium silicate gives strikingly 
efficient results at comparatively low cost; prepa- 
ration of sodium silicate solutions; theories of 
mechanism of reaction; cost of treatment; use of 
steel pickling liquor. Bibliography 

Disposat PLANTS, Tex. New Sew- 
age Treatment Plant of Dallas, R. M. Dixon 
Water Works & Sewerage, vol. 87, no. 6, June 
1940, pp. 245-255. Design and construction of 
new 32-mgd sewage disposal plant of Dallas, 
Tex., serving population equivalent of 500,000, 
costing $1,535,000; selecting method of treat- 
ment: grit removal; grease removal and odor 
control: metering and flow control; trickling 
filters; recirculation of effluent; operation and 
control; landscaping and grading 


DrsPosat PLANTS, OPERATION Sewage Treat- 
ment Plant Tests, and Results Mun. Sanitation, 
vol. 11, no. 5, May 1940, pp. 251-254. Practical 
discussion by superintendents of sewage disposal 
plants of routine tests in sewage plant operation, 
including tests of raw sewage, effluents, sludge, 
sereenings, and of diluting stream 


FrutrRation. Production of Carbon Dioxide 
in Biological Filter Bed, H. Wilson and J. A 
McLachlan Sewaee Works J., vol. 12, no. 3, 
May 1940, pp. 557-561 Results of carbon 
balance study on filter bed process showing that 
carbouaceous matter is oxidized to carbon di 
oxide to much greater extent in filter beds than 
in activated sludge process. Bibliography 


Great Brrrarn. Sewage Disposal at Darling- 
ton, H. Elders and A. Brown. Civ. Eng. (Lon 
don), vol. 35, no. 406, Apr. 1940, pp. 98-101 
Description of new sewage disposal works now 
under construction at Darlington, England, hav- 
ing capacity of about 2.5 mgd, estimated to cost 
about € 85,000. details of sedimentation tanks 
stormwater tanks, sludge drying beds, humus 
tanks, and pump house 

HiGHWay, PENNSYLVANIA. Selection of Bridge 
Structures for Economy, R. F. Graef. Roads & 
Streets, vol. 83, no. 6, June 1940, pp 58-60. 
Comparative study of types of short-span high- 
way bridges adopted on Pennsylvania Turnpike 
for highway and railroad crossings; typical drain 
age: overhead and underpass designs; special 
designs for’stream and road crossings : 

INDUSTRIAL WASTE *acking House Waste 
lreatment, L. R. Howson. Water Works & Sew 
erage, vol. 87, no. 5, May 1940, pp. 217-222. De- 
scription of 0.7-mgd plant for treating wastes of 
Armour and Company packing plant at West 
Fargo, N. Dak placed in operation in March 
1938. fine screens; grease flotation; flocculation 
compartment; primary filters; winter operation; 
final filters 

New York Crry. Sewage Disposal for New 
York City, R. H. Gould Mun. Eners. J., vol 
25: 3d quarterly issue 1939, pp. 108-126 (dis 
cussion) 126-134, supp. plate. Discussion of 
recent development of sewage disposal system 
of New York City, with special reference to new 
sewage disposal plants 


Opor ConTRO! In Hot Weather, How Do 
You Control Odors at Your Sewage-Disposal 
Plant? Water & Sewaee, vol. 78, no. 6, June 1940 
pp 23 and 57-59. Discussion by Canadian engi 
neers of methods of control of sewage disposal 
odors in hot weather 


PLANTs, Desten. Solving Design Problems, 
R. Eliassen Mun. Sanitation, vol. 11, nos. 4,5, 
and 6, Apr. 1940, pp. 187-188; May, pp. 234- 
238: and June, pp. 288-290. Principles of design 
of settling tanks for sewage disposal plants; out 
line of various methods of digestion tank design; 
nomographic charts for simple solution of prac 
tical problems; applying principles suggested by 
committee; principles of design of trickling filters; 
nomographic charts for solution of design prob- 
lems; numerical examples. Bibliography 


PLANTS, LANDSCAPING Landscape Treat- 
ment at Sewage Works, C. B. Tilton Mun. 
Sanitation, vol. 11, no. 5, May 1940, pp. 228- 
231 Information on suitable planting of trees, 
shrubs, and grasses for grounds of sewage dis- 
posal plants 


SANITARY ENGINEERING EDUCATION Short 
School Instruction for Superintendents and Op- 


VoL. 10, No. g 


erators, W. A. Hardenbergh. Pub. Works, yo 
71, no. 4, Apr. 1940, pp. 13-15 and 42. Organize. 
tion and operation of Georgia short sch for 
supplementary instruction of superint; lents 
and operators of water works and sewage dj posal 
systems. 


SEDIMENTATION. Some Observations on Sew 
age Sedimentation, N. C. Wittwer Sewage 


Works J., vol. 12, no. 3, May 1940, pp. 513-524 
Study of requirements for primary sediment ation 
of raw sewage and correlation of strength of raw 


sewage with settling tank performance, based on 
data obtained from records of Rahway Sewage 
Treatment Plant, Rahway, N. J.; sewage a 
vs. settling efficiencies 


Sewer TUNNELS, CONSTRUCTION. Buildin 
Big Sewer in Bad Ground, W. B. Fowler Eee 
News-Rec., vol. 124, no. 21, May 23, 1940, pp 
56-59 Use of compressed air-tunneling me thods 
with pressures ranging from 2 to 28 Ib per sq in 
for construction of 27-mgd horseshoe reinforced 
concrete intercepting sewer tunnel, about 14.000 
ft long, paralleling river front at Memphis, Tenn 
features of steel braces and liners 


Sewers, BACKWATER GaTes Hydraulic 
Model Studies Solve Backwater Gate Design 
G. E. Hubbell Eng. News-Rec., vol. 124. no 
19, May 9, 1940, pp. 73-74. Results of hydraulic 
tests of '/a models for economic design of 6 
chamber backwater structures, 75 ft wide, above 
river outlet of sewer system of Detroit, Mich 
data obtaingd from model test with flow of 3.000 
cu ft per sec; revisions in design. 


Sewers, Construction. Relief-Sewer Con 
struction in Ottawa, J. H. Irvine. Water & 
Sewage, vol. 78, no. 6, June 1940, pp. 7-10. 42 
and 44-47. Review of development of Ottawa 
sewer system since 1900; description of old sys 
tem; intensity and duration of rainfall at Ottawa 
studies of drainage; description of relief sewers 
built since 1930 at cost of $2,500,000 


SEWERS, Storm Die Bestimmung von richti 
gen Fliesszeiten in den Entwaesserungsnetzen 
Bayerle. Gesundheits-Ingenicur, vol. 63. no 
6, Feb. 10, 1940, pp. 65-70. Theoretical mathe 
matical discussion of hydraulics of storm sewers 
formulas for correct determination of time of 
inflow from highest point of sewer line to given 
point in sewer system for given rainfall condi 
tions; graphical method of drainage area curves 


SLUDGE Methods of Sludge Disposal. Mun 
Sanitation, vol. 11, no. 6, June 1940, pp. 295-298 
Practical discussion by sewage disposal plant 
superintendents and chemists of problem of sew 
age sludge disposal; utilization and marketing 
of sewage sludge 


SLUDGE Sludge Disposal and Power Genera 
tion, W. A Dundas Western Soc ns 
vol. 45, no. 1, Feb. 1940, pp. 19-30. Review of 
practice developed at Southwest Sewage Treat 
ment Works of Chicago Sanitary District { 
posal of sewage sludge by drying and incineration 
utilization of sludge for generation of steam and 
electric power features of equipment and pro 
esses for generation of power from sewage sludge 
chlorination equipment 


SLUDGE Some Considerations to Question of 
Sludge Density, G. J. Wiest Water W eg 
Sewerage, vol. 87, no. 5, May 1940 p. 21 Dis 
cussion of graph showing relation of sewage sludge 
volume to solids content variations 

StupGce. Use of Sewage Sludge as Ferti 
and Soil Conditioner, L. W. Van Kleeck 
Works, vol. 71, no. 6, June 1940, pp. 20-22 
Types of digested sludge; data on fertilizin 
of sludges of various types; amounts to be use 
interpretation of chemical analyses; methods of 
applying digested sludge and hygienic considera 
tions; fortifying digested sludge with chen 


n 


Unirep States. Trend of Practice in 
Treatment and Sludge Disposal at Recent Large 
Plants, A. L. Fales, Water & Sewage, vol. 78 
no. 5, May 1940, pp. 7-15 and 55-58. Review 
of trends in sewage-disposal practice at 7 lary 
plants recently constructed in United Stat 
tent of treatment screens and commit 
sludge and scum removal disposal of sludge 
odor control. Bibliography 


Water Potcution, INDIANA Stream 
tion Control Advances in Indiana, B 
Wun. Sanitation, vol. 11, no. 6, Tume 194 
282-284 Statistical data on and revi 
ress in construction of sewage di 
resulting in control of stream poll! 
diana review of legislation and admunistrauve 
action 


STRUCTURAL ENGINEERING 

Arches, CONCRETE Movable Cet 
Reinforced-Concrete Arches, V. Cher 
necring, vol. 149 no. 3872, Mar. 29 
321-322 Method that greatly lower 
speeds up construction of arches ts « 
of movable centering, consisting of 
up on trestles; trestles are supported 
running on narrow gage lines and con 
of bowstring trusses held together by 
and vertical bracing 

BEAMS, CONCRETE Effect of Impa 
forced Concrete Beams, T. D. Mylrea , 
crete Inst.—J., vol. 11, no. 6, June 194 
594. Discussion of impact resistan 
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Working on California’s placer 
deposits these mammoth modern 
dredges have produced as much as 
$13,000,000 in gold annually. They 
are complete mining machines that 
dig the deposits, separate the gold 
from the gravel and then move 
forward in their own land-locked 
lakes. 

The Yuba Manufacturing Co. builds 
gold dredges capable of raising pay 
dirt from 160 ft. below the land 


THLEHEM STEEL COMPANY 


surface. The extreme weight of the 
digging ladders needed to carry the 
circulating bucket chains to this 
depth calls for skillful engineering 
and careful steel construction. 
Bethlehem fabricates the digging 
ladders, buckets, spuds and struc- 
tural steelwork that go into many of 
these Yuba dredges—a typical 
example of Bethlehem’s ability to 
handle unusual problems of steel 


fabrication with real efficiency. 
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PRETEST UNDERPINNING 


SPENCER, WHITE PRENTIS, York 


CivitEnNGIneEeERING for September 1940 


SPENCER ROSS. 


forcing steels investigated b ns of tests on 
10 by 16-in. beams, of span off it reinforced with 
varying amounts of steels of different grades; 
Izod tests 


Beams, Concrete. Nomograms for Design 
of Reinforced Concrete Beams, W. G. Suttpn 
and J. R. Kerrich Structural Engr., vol. 18, 
no. 5. May 1940, pp. 597-603. Construction of 
three alignment charts for solving formulas for 
design of reinforced concrete beams on basis of 
straight-line theory; numerical examples 


Beams, Deston. Load Ranges for Simple 
Beams, C. O. Hatris. Western Soc. Engrs.—J., 
vol. 45, no. 1, Feb. 1940, pp. 39-43. Theoretical 
mathematical discussion of boundaries of load 
ranges in which design of beam is governed by 
shear, bending moments, or deflections. 


Cotumns, Concrete. Charts for Concrete 
Column Design, R. B. H. Begg Va. Poly 
technic Inst.—Eng. Experiment Station—Bul., No. 
40, N 33, No. 1, Nov. 1939, 17 pp. Collection 
of alinement charts for approximate determina- 
tion of stresses in reinforced concrete columns 
without use of long algebraic formulas; numerical 
examples 


FLoors. Timberless Floors and Flat Roofs 
Roy. Inst. Brit. Architects—J., vol. 47, 3d series, 
no. 6, Apr. 15, 1940, pp. 146-151. Features of 
several patented European and American types 
of floors built of concrete, steel, or clay tiles 


FLoors, Dersten Timberless Floors and 
Flat Roofs. Surveyor, vol. 97, nos. 2517 and 
2518, Apr. 19, 1940, pp. 353-355, and Apr. 26, 
p. 375-377. Note from Information Bureau 
of Building Research Station of Great Britain 
giving features of numerous patented European 
designs of floor decks and slab roofs, built of 
steel, reinforced concrete, and hollow tile 


Garaces, Desicn. Timber Arches for Build- 
ings, A. S. Friedman. Eng. News-Rec., vol. 124, 
no. 25, June 20, 1940, p. 55. Description of five 
state garages in Wisconsin featuring glued lami- 
nated timber roof arches of 80-ft span supported 
by reinforced concrete buttresses 9 ft high 


Jomnts, Boutrep. Strain-Bearing Panel Sys- 
tem, E. Schae Steel, vol. 106, no. 9, Feb. 
26, 1940, pp. 52, 54, and 76. Details of Perma- 
grip fastening method of making stressed skin 
structures, which has tension applied by wedge 
action as parts are tightened during assembly; 
system is applicable to auto, truck, and railroad 
car bodies, airplanes, tanks, and boilers. 


Mopets. Models in Engineering, R. B. Whit- 
tington and F. J. Sanger. Eng. Soc. China 
Paper No. 1.C.E. 1, 1939, 107 pp. Collection of 
papers including following Structural Models; 
Hydraulic Models; Aerodynamics and Acous- 
tics; Naval Architecture; Soil Mechanics; Geo- 
metrical Models; Structures; Hydraulics (Gen- 
eral); Hydraulics (Tidal Models) 


Design of Valley and Hip 
Rafters, C. N. Dirlam. Bldg. Standards Monthly 
vol. 9, no. 4, Apr. 1940, pp. 5-7. Diagrams and 
charts for determination of proper size for valley 
or hip rafter; allowable total and reaction on 
Douglas fir beams. 


Roors, 


STAINLess Steet, ARCHITECTURAL. Stainless 
Steel Comes of Age in Architecture, H. H. Harris 
Metal Progress, vol. 37, no. 5, May 1940. pp. 537- 
540, 586, and 590. General review, with descrip- 
tions of some examples 


STATICALLY INDETERMINATE StRUCTURES, Dr- 
stcn. De deux méthodes et applications de 
calculs des systémes hyperstatiques plans, A 
Birgue Travaux, vol. 24, nos. 87 and 88, Mar 
1940, pp. 87-94, and Apr. pp. 104-108. Theo 
retical mathematical outline of two methods of 
design of plane statically indeterminate struc- 
tures; general theory of design of statically in- 
determinate framed structures 


STRESSES, MEASUREMENT. Stress-Strain Analy- 
sis Product Eng., vol. 11, no. 6, June 1940, pp. 
266-268 Determination of stresses in loaded 
parts by measuring width of crack formations in 
brittle lacquer-coated specimens 

Watts, Masonry. Full Mortar Joints Most 
Important to Prevent Leaky Walls, L. A. Palmer. 
Brick & Clay Rec., vol. 96, no. 4, Apr. 1940, pp 
50 and 52 Mortar strength is not most essential 
property for building dry walls; author offers 
suggestions as to how to get tight wall. 
SURVEYING 

Hyprocrapnic Survevinc, Berivc Sea 
Bering Sea Survey, E. W. Eickelberg. Field 
Engrs. Bul., no. 13, Dec. 1939, pp. 73-79. Sum- 
mary of experience in charting of Bering Sea 
area; camp parties; radio-acoustic ranging. 


TRAFFIC CONTROL 

Cures. Chicago Builds Convertible Road- 
way, O. K. Jelinek Eng. News-Rec., vol. 124, 
no. 23, June 6. 1940, pp. 58-61. Use of roadway 
dividing curbs that can be elevated or retracted 
by hydraulic-power system, which is electrically 
actuated, on new 8-lane access road to Chicago 
business district, providing traffic with six in and 
two out lanes, or two in and six out lanes, or 
four lanes each way; hydraulic jacks and springs 
for raising and lowering curb and curb-lighting 
equipment. 


< 
7. 


PENNSYLVANIA TURNPIKE. Signing 7 npike 
G. R. Britton. Roads & Streets, vol. 83. ao »' 
June 1940, pp. 62 and 64. Results etter 
legibility tests for design of signs on Penn Vania 
Turnpike; interchange signs; tunnel a; Toach 
signs, 


TUNNELS 


Coat Mines AND MINING. Drivine Drift 
through Sand Beds, H. E. Tyson. Jron & 
Trades Rev., vol. 140, no. 3754, Feb. 9. 194 
pp. 261-262. Record of operations in lriving 
drift from surface, through beds of sand, to low 
main seam. From paper before Nat Assn 
Colliery Mgrs. 


CONSTRUCTION Making Every Minute 
Count in Tunnel Driving, R. S. Byers. Com 
pressed Air Mag., vol. 45, no. 4, Apr. 1940 p 
6116-6122. Features of equipment and prac 
in driving one of 3 main pressure tunnels to link 
Rondout Reservoir with Hill View Reservoir, just 
outside of New York City; 3,100 ft of tunnel 
about 17'/: ft in diameter driven in 31 days with 
two headings from single shaft; typical drilj 
round; mechanical mucking; use of “cherry 
picker”’ for lifting empty cars for transfer to end 
of train nearest heading without switching 


Construction. Twelve Contractors Drive 
85-Mile Rock Tunnel for Delaware Aqueduct 
Construction Methods, vol. 22, no. 5, May 1940 
pp. 46-49, 88-90, and 92-94. Progress report 
on construction of 31 shafts and 85 miles of 
Delaware, Aqueduct tunnel for water supply of 
New York City; experience with various types 
of tunnel driving equipment and explosives, 


CONSTRUCTION, ACCIDENT PREVENTION. 8&5 
Miles of Hazard. Nat. Safety News, vol. 41 
no. 6, June 1940, pp. 20-21. Safety and health 
measures taken by New York State Department 
of Labor, to protect 6,000 workers on Delaware 
Aqueduct, being blasted from Hill View Reser. 
voir near Yonkers to upper reaches of Delaware 
River, to assure adequate supply of pure water 
for New York City’s needs. 


Dam CONSTRUCTION, DIVERSION TuNNeLs 
Safety Diversion Tunnel and Shafts, P. G. Van 
Sickle Reclamation Era, vol. 30, no. 5, May 
1940, pp. 131-135 and 143. Methods and equip- 
ment used in construction of 18-ft circular con 
crete-lined diversion tunnel, 1,575 ft long, for 
construction of Green Mountain earth and rock 
fill dam near Kremmling, Colo; mucking and 
blasting; accident statistics. 


MINES AND MINING. Carlton Drainage Tuo- 
nel, Cripple Creek, Colorado, A. H. Bebee 
Mines Mag., vol. 30, no. 5, May 1940, pp. 245- 
248, 251, and 276. Progress notes on driving 
of 32,000-ft tunnel, to provide 1,100 ft of addi 
tional permanent drainage for Cripple Creek 
district; similar descriptions previously indexed 
from various sources. 


PENNSYLVANIA. Tunmeling on Turnpike. Eng 
News Rec., vol. 124, no. 23, June 6, 1940, pp 
48-53. Methods used in driving seven tunnels 
totaling 6.5 miles, to carry Pennsylvania Turn 
pike superhighway through Allegheny Moun- 
tains; design features; ventilation of roadways 
provision for resisting acid-seepage waters 
handling high rock falls in old headings; use of 
large drill carriages and shovels; muck haulage 
by truck and tractor wagons. 


RaILRoap Construction, CaALirorntA. Mod- 
ern Railroad Construction for 30-Mile Reloca- 
tion at Shasta Dam. Western Construction News, 
vol. 15, no. 5, May 1940, pp. 169-173. Report 
on construction of some 35-miles of relocated 
Southern Pacific line at Shasta Dam in northern 
California, including 12 tunnels and 8 major 
bridges; use of latest earthwork methods 


Suspway Construction, New Yor«k_ Cty. 
Construction of Sixth Avenue Subway, B Hough- 
taling. Mun. Engrs. J., vol. 26, first quarterly 
issue 1940, pp. 23-47, (discussion) 47-04 Re- 

rt on construction, 2'/« miles long, at cost of 
$60,000,000; restoration of subsurface utilities, 
stations; by-passing of gas mains; underpinning 
of elevated columns and buildings; excavation 
decking; construction of two tracks by cast iron 
lined tunnel by use of shield under compressed 
air; construction of rock tunnels reconstruction 
of Hudson and Manhattan Railroad. 


VEHICULAR, NETHERLANDS. La constructioa 


du tunnel sous la Meuse, a Rotterdam, 
Technique des Travaux, vol. 16, no. 3 M u _~ 
pp. 115-138. Article on design and cot ~ — 
of Rotterdam, Netherlands, vehicular tua 


under Meuse River; details of ventilating plant; 


cost data. 


Wasnincton. Snow Lake Tunne 


no 


Nielsen. Reclamation Era, vol 30 3, 
1940, pp. 72-76. Driving of 2,000-ft rock —— 
5 by 7 ft in cross section, tapping ™ _ ‘i 


150 ft below its surface, in order to 5“ here 
water for fish hatchery at Leavenw 


yok trails 
transportation of heavy valves over roc® rat , 
Water CONSTRUCTION 
ing Practice Maintains Record is 
laus Tunnel, G. B. Thacher. 65, 
Methods, vol. 22, no. 6, June 19 PP Seaal 
102-104, and 106-108. Comstruct: ~ 


laus Tunnel in central Califormia, ' 
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S entrifugally cast pipe is greater than ever. 


EN 


for t. ages. Generations yet unborn will benefit from 


labors ond the long life of cast iron pipe. In recent years, 


’ laying methods and pipe manufacturing processes have 


materially improved. The service to be counted on from 


rly laid U.S. pit cast pipe or U. S. Super-de Lavaud chill- 


cast iron 


PIPE 


| 


Centrifugally or pit cast—for water work! 


U. S. PIPE & FOUNDRY CO 


General Offices: Burlington, N. J. 
Foundries and Sales Offices throughout the U. 8. 


gas, sewerage, drainage and industrial servic 


Copyright, 1940 U.S. Pipe & Foundry C 
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and Electric Company; equipment and methods 
used in driving 11 miles of 9'/+ by 11'/«-ft unlined, 
hard-rock tunnel with average daily advance 
of 38.35 ft per heading crew accident costs in 
percentage of total labor costs features of job 
designed drill carriage drill maintenance and 
repair 
WATER PIPE LINES 

Corrosion. Neuere Ansichten weber die 
Aggressivitaet des Wassers L Ww Hasse 
Gesundheits-Ingenieur, vol. 63, no. 9, Mar. 2, 1940, 
pp. 104-107. Review of recent American, German 
and Swiss studies of corrosive effect of waters of 
various chemical compositions and hydrogen-ion 
concentrations pointing out importance of main- 
taining sufficient oxygen content in water 
Bibliography 

LEAKAGE How to Discover Leaks and Locate 
Water Wastage Pub. Works, vol. 71, no. 4, 
Apr. 1940, pp. 28-32, 34, 37-38, and 40. Review 
of modern practice for determining amount of 
wastage in supply lines and distribution systems, 
and methods and equipment for locating sources 
of leaks and losses; leakage control practice in 
Reading, Pa 

LEAKAGE Water Waste Prevention Methods 
A. M. Moon Surveyor, vol. 97, no. 2515, Apr 
5, 1940. pp. 311-313. Review of British experi 
ence with leakage and other losses from pipe 


SEND FOR THE 
STORY OF... 


PUMP 


“How costs were cut in placing over 10 
million yards of concrete’ is a new book, 
just off the press, ready to bring you the 
complete and detailed story of the cost 
saving ability of Rex Pumpcrete—the 
pump that pumps concrete! It answers 
all your questions about the design and 
application of this revolutionary concrete 


pump and underpasses, overpasses, 
bridges, viaducts, warehouses, buildings, 


REE 


Just send a card and ask for the book, 


WANT 
PLACE 
CONCRETE 


EASIER .. FASTER 


Civit ENGINEERING for September 1940 


lines; source of loss; vibration effects on mains; 
precautions against waste; detecting waste by 
waste water meter; waste detection routine; 


stopcock inspection for waste. 


LINING Liming Cast-Iron Mains in Position 
with Cement Mortar, J. E. Gibson. Am. Water 
Works Assn.—J., vol. 32, no. 5, May 1940, pp. 
819-837; see also Water Works & Sewerage, vol. 
87, no. 5, May 1940, pp. 223-230. Experience 
of water department of Charleston, S.C., with 
experimental lining of about r : miles of 4-, 
6-, and 8-in. water mains; process and equipment 
for cleaning and lining; mortar tests; cost o 
project; use of graded or kiln dried sand; per- 


manency of lining Bibliography. 


Suspagurovus. Main Laid on Harbour Bed. 
Water & Water Eng., vol. 42, no. 525, June 1940, 
pp. 222-224 Methods and equipment used in 
laying 18-in. water main across Bristol Harbor, 
England, where it is 187 ft wide and 30 ft deep; 
diagram showing how barges carrying sections 
of main were maneuvered to permit final joints 


to be made. 


WATER RESOURCES 


Great Britatn. London's Water Supply. 
Engineer, vol. 169, no. 4396, Apr. 12. 1940, pp. 
344-347. Illustrated description of new ltabora- 
tories and work of laboratories; works efficiency; 
river Thames as source of potable water; rainfall 


CRETE 


sewage plants, reservoirs, where from 
1,000 to over a million yards of concrete 
were pumped in place at new low cost! 

It gives full descriptions of the Rex 160 
Pumpcrete with capacity up to 22 cubic 
yards per hour and the other Pumpcretes 
with capacities ranging all the way up to 
65 cubic yards per hour. If you're after 
more concrete profits in ‘40, send for 
this book today. 


CHAIN BELT COMPANY 
Dept. PC-9, 1688 West 
Bruce St., Milwaukee, Wis. 


BE THE WINNING BIDDER WITH 


““How Costs Were Cut in Placing 
Over 10 Million Yards of Concrete.” 
Your copy will come to you by re- 


turn mail. 


THE PUMP THAT PUMPS CONCRETE 


Vou. 10, N 


and flow. Excerpts from Annual Report of 
Metropolitan Water Board for year endi Dec 
31, 1938. 

Surrace, R1o GrRanpe. Flow of Rix rande 
and Tributary Contributions. A sndary 
Commission U.S. & Mexico—Water Bul. No ¢ 
80 pp. Compilation of stream dischares« and 
related data relative to cooperative deter; lation 
of flow of international portion of Rio rande 
general hydrologic conditions for 1938 dis 
charge records; sources of river flow juality 
of water; floods; evaporation and rainfaii 
irrigated areas. ‘ 

UNDERGROUND, PENNSYLVANIA Ground 
Water in North-Central Pennsylvania, S w 
Lohman and E. W. Lohr. Pa. Geol. Sursey 
Bul. W6, 1939, 219 pp., figs., tables, supp. plates 
Report on geography, geology, and ground water 
resources of area covering 7,221 sq miles in north. 
central Pennsylvania, including 8 counties of 
Bradford, Cameron, Elk, Lycoming, McKean 
Potter, Sullivan, and Tioga; quality of water 
water bearing formations; county descriptions | 
WATER TREATMENT 

Controt. Algae Control, J. B. Baty 
Water & Sewage, vol. 78, no. 6, June 1940 pp 
20 and 48 Elementary exposition of problems 
of algae control in surface waters and reservoirs 
of water works; causes of troubles; quantity of 
chemicals required to destroy some of species 
of microscopic organisms; limiting dosage of 
copper sulfate to protect fish. 


ALGAE CONTROL Use of ‘‘Benoclor-3” in 
Potable Water Supplies, M. M. Gibbons. Water 
Works & Sewerage, vol. 87, no. 5, May 1940 
pp. 231-236. Report on large-scale field tests 
at Echo Lake, Westfield, N.J., on effect of liquid 
chlorinated benzene preparation, ‘‘ Benoclor3 
used for algae control, on odor and taste of water 
treated with it; effect of outdoor storage and 
aeration; disappearance of ‘‘Benoclor’ odors 
during storage 


ANALYSIS, CANADA Investigating Quality of 
Canadian Waters, H. A. Leverin. Eng. & Con 
tract Rec., vol. 35, no. 14, Apr. 3, 1940, pp. 31-34 
Results of country-wide study, by Department of 
Mines and Resources of Canada, of quality of 
Canadian water supplies; hardness map, stand- 
ardization of methods of analysis 


Wis. Milwaukee's Water Puri- 
fication Plant, J. P. Schwada. Water Works & 
Sewerage, vol. 87 nos. 4 and 5, Apr. 1940, pp 
137-145 and May, pp. 195-200. Detailed de- 
scription of new 200-mgd mechanical rapid sand 
filtration plant of Milwaukee, Wis.; water flow 
through plant; pump building; chemical feed 
facilities; coagulation basins and flocculators 
filter building and appurtenances; wash water 
system; metering laboratories; architectura 
and structural features; landscaping 


Ozone. Treatment of Water by Ozone, M 
T. B. Whitson. Surveyor, vol. 97, no. 251 
Mar. 22, 1940, pp. 279-280. Development 
ozone treatment of water in Franc results 
recent British experiments with ozonization 
water; cost data. Before Instn. Civ. Engrs 
WATER WORKS ENGINEERING 

ANTI-AIRCRAFT PROTECTION FOR WATER 
Suppty. War Measures, J. S. Trevor. Water 
Works & Sewerage, vol. 87, no. 6, June 1940, py 
256-259. Review of measures adopted in Gres 
Britain for war-time protection of water and » 
erage services; sandbag protection camouflage 
maintenance of supplies in emergency, supp 
mentary sources of water supply danger 
burst sewers in London; repairing damaged mains 


Guatemata, Old Spanish Aqueducts 
laced in Guatemala City, R. Hancock. 
Vorks Eng., vol. 93, no. 13, June 19 1940 PP. 

works © 


806-807. Description of new water 
Guatemala City, including dam 98 ft hig! 
73,000 ft of 18- and 24-in. cast irom pipes, 
water treatment plant and distribution reservar 


MAINTENANCE AND RePAtR. Water Practices 
of Atlanta, Ga., N. N. Wolpert Wa er worst 
Eng., vol. 93, no. 12, June 5, 1940, pp , iat 
Description of maintenance and repait 
and tools developed for frost troubles 
tion of mains; pipe extensions; isin” 
record cards; valve practices; meter »o 
cleaning meters; bot water damage P 
truck bodies: cutting large pipe; tes 
sure; flushing of dead ends 
Cauir. Water 


SAN FRANCISCO, 
tem of San Francisco, N. A. Eckart é’ 
Works Assn.—J., vol. 32, no. 9 May 14 
751-794. History and descriptior 
supply system including data on dan rest —_ 
pipe lines, filtration galleries, et« ‘ ; 
tunnels city distribution system __ 
Treasure Island of Golden Gate ' — 
Exposition; pressure districts, | 
tions; characteristics and quality 
sanitary control 


Suppty, Unitep STATES Water and | 


ernment, P. V. McNutt Am 
Assn.—J., vol. 32, no. 5, May 194 ~ 
Non-technical address by U.S. Fe ~ 
Administrator discussing drinking 


ards, federal research, Ohio River “ 
cational education, emergency ser 
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shorter spans. 


{rk COMPRESSORS, STATIONARY AND 
PORTABLE 
Worthington Pump and Ma- 
chinery Corp 
ArRPORT DRAINAGE 
Lock Joint Pipe Co 
ALUMINUM, STRUCTURAL 
Aluminum Co. of America 
ANCHORS FOR FENDERS AND TUNNEL 
Forms 
Richmond Serew Anchor Co., Inc 
ASPHAL 
Texas Co 
Bars, ALUMINUM 
Aluminum Co. of America 


Bars, Iron anp STEEL 
Bethlehem Steel Co 
Carnegie-Illinois Steel Corp. 
BARS ANI RUCTURALS, STANDARD 
Wipe FLANGE 
Weirt tee] Co 
RGI 
Ar Krnidge Co 
Ut reige & Iron Co 
An Co 


& Iron Co 


ER I REI 


POR VENTILA 
SES 


LO 


rete Pile Co 
®& Prentis, Inc 


ze Co 
Lo 
MINERAL SURFACED 


orp 
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Reduced Pier Width—less substructure cost. 


Shallower Deck—less superstructure cost. 


Widely Applicable—Continuous girders are 
economical for long spans and slabs for 
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Prove for yourself these many 


CONTINUOUS CONCRETE BRIDGES 


Design made easy by simplified method 
Designing your bridges as graceful continuous 
concrete spans is a progressive policy, amply 
supported by engineering precedent. Write 
for new booklet, “Continuous Concrete Bridges,” 
giving simplified design method (free in U. S. 


@ Better Pier Location—interior spans longer 
than end spans; an obvious advantage for 
both stream crossings and grade separations. 


indiana. Four 95-foot, two 75-foct and two 50-foot spans. 
Designed by C, R. McAnlis, consulting engineer, Fort Wayne. i ol 


or Canada). 


Fewer Expansion Joints—less maintenance. 
PORTLAND CEMENT ASSOCIATION 
Dept. 9-13, 33 W. Grand Ave., Chicago, Ill. 


Anational organizationtoimprove and extend the uses of con- 
crete...through scientific research and engineering field work 


INDEX OF 


CAIssons 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 
Cement, - Earty - STRENGTH 
PORTLAND 
Lone Star Cement Corp 


CEMENT, PORTLAND 
Lone Star Cement Corp 
Portland Cement Assn 
CHeMIcAL Frepers, WATER AND 
SEWERAGE 
Proportioneers, Inc. 


CLoTa PRINTS 
Ozalid Corp 
Mix 
Texas Co 
ROLLED SHEETS 
Weirton Steel Co 
ROLLED Srripe 
Weirton Steel Co 


CONCRETE ADMIXTURES 
Johns- Manville Corp 


Concrete Form ANCHORS, Woop oR 
Steet Forms, Licnr 
Heavy CONSTRUCTION 

Richmond Screw Anchor, Inc 


CONCRETE MIXERS 
Chain Belt Co 
Concrete Pumps 
Chain Belt Co 
CONCRETE REINFORCEMENT 
Bethlehem Steel Co 
Carnegie-Illinois Steel Corp 
CONDENSER AUXILIARIES 
Worthington Pump and Ma 
chinery Corp 
Construction Arr TOoLs 
Worthington Fump and Ma 
chinery Corp 
CONTRACTORS . 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


CONVEYORS 
Chain Belt Co. 
CORRUGATED SHEETS, ALUMINUM 
Aluminum Co. of America 


PRODUCTS 


CORRUGATED SHEETS, ASBESTOS 
CEMENT 


Johns- Manville Corp 


CuLverts, Assestos-CEMENT 
Johns- Manville Corp 


CuLverts, Cast 
Cast Iron Pipe Research Assn 
U. S. Pipe & Foundry Co 


CULVERTS, REINFORCED CONCRETE 
Lock Joint Pipe Co 


DRAFTING MACHINES 
Keuffel & Esser Co 


DRAFTING (WHITEPRINTS) 
Ozalid Corp. 


Drains, Reinrorcep CONCRETE 
Lock Joint Pipe Co 


Dry DeveL_oreD PRINTS 
Ozalid Corp. 


Dust Cure 
Texas Co 
ENGINES, STATIONARY, AND 
Gas 
Caterpillar Tractor Co 
Worthington Pump and Ma 
chinery Corp 
ENGINEERS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 
EXPANSION JOINTS, ASPHALT OR CoRK 
Johns- Manville Corp 


Feeper Pumps, WATER AND SEWER 
AGE 
Proportioneers, Inc 
FREEDWATER HEATERS 
Worthington Pump and Ma 
chinery Corp 
FLOORING, ALUMINUM 
Aluminum Co. of America 
FLOORING, ASPHALT TILE 
Johns-Manville Corp 
FLOORING, STEEL 
Carnegie-Illinois Steel Corp 
Fou PRINTS 
Ozalid Corp 


advantages of 


Form Concrete Watt Con- 
STRUCTION 
Richmond Screw Anchor Co., Inc 
Form Tres, Concrete Wart Con- 
STRUCTION 
Richmond Screw Anchor Co., Inc 


FOUNDATIONS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


GALVANI7ED STEEL SHEETS 
Weirton Steel Co 


GASHOLDERS 
Chicago Bridge & Iron Co 
GRADERS, ELEVATING 
Caterpillar Tractor Co 
Grapers, Moror 
Caterpillar Tractor Co 
GRADERS, TRACTOR OR Horse Drawn 
Caterpillar Tractor Co 
HANGING Devices For COoncRETE 
Richmond Serew Anchor Co., Inc 


HEAVY STAMPINGS 
Commercial Shearing & Stamping 
Co 
Hot Sueers 
Weirton Steel Co 


Hor Srrip 
Weirton Steel Co 


INKS, WATERPROOF, PIGMENT, Draw 
ING 
Keuffel & Esser Co 
INSTRUMENTS 
Buff & Buff Co 
Keuffel & Esser Co 
Polarizing Instrument Co 
LeTTERING GUIDES 
Keuffel & Esser Co 
LEVELS 
Buff & Buff Co 
Keuffel & Esser Co 
Liners, TUNNEL 
Commercial Shearing & Stamping 
Co 
Continued on page 29 
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WEIRTON 
STEEL SHEET PILING 


Designing Engineers 


of Steel Sheet 


Piling 


Structures should get 


acquainted with the 
physical properties of 
WEIRTON PILING 


Sections. 


These improved Sec- 


tions develop higher 
beam strength coupled 


with decreased weight. 


WEIRTON STEEL CO. 


WEIRTON, W. VA. 


ENGINEERING 
SURVEYS 


By Rubey, Lommel & Todd 


The fundamentals needed by 
all engineering students. $3.50 


ROUTE SURVEYS 
By Rubey 
A practical manual for survey- 
ing all types of routes. $3.75 


ADVANCED 
ENGINEERING SURVEYS 
By Rubey, Lommel & Todd 
preparing 
. 


Each vol.: pocket size, flexible binding, 
illus. and equipped with full tables. 


60 Fifth Avenue ew York 
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| a pound for aluminum 


V OL. Io, 


Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturers 


Aluminum Price Cut 


IN LINE with the policy of a continuing 
lower trend in its prices, on August 1, 
i940, Aluminum Company of America 
made another price reduction of one cent 
On March 25, 
1940, the company lowered its price for 
aluminum from 20 cents to 19 cents a 
pound. This second change brings the 
price down to 18 cents. 

In discussing the company’s price policy 
last November, Roy A. Hunt, president of 
the company, said: “‘The benefits of re- 
search and development together with 
expansion of plants and facilities permit 
the company to expect lower costs. In 
line with its expressed policy, it intends to 
share such economies with consumers.” 


New Ozalid Whiteprinter 


A NEW MEDIUM-PRICED Model “F” 
Whiteprint machine has been announced 


| by the Ozalid Corp., Johnson City, N.Y. 


This equipment constitutes a printer and 
dry-developing unit built into a single, 
compact machine to turn out dry-de- 
veloped Ozalid Whiteprints. 

Equipped with a new type high-pres- 
sure mercury vapor lamp, which uses 40 
watts per in. and has an active length of 
46 in., the Model “F”’ will print Ozalid 
sensitized materials at speeds up to 56 in. 
per min. The lamp is guaranteed for 
1,000 hrs but tests indicate a life of from 
1500 to 2500 hrs. An adjustable light 
shade allows the operator to vary ex- 
posure without changing the printing 
speed. This is claimed to permit a smooth 
flow of work despite variations in the 
transparency of tracings. 


Cooling of the lamp, which is necessary 
for uniform light distribution, is provided 
by a two-stage blower and a specially de- 
signed air duct. Maximum lamp ef- 
ficiency is assured by a reactive type trans- 
former equipped with condensers provid- 
ing power factor correction to 87.5%. 
The terminal board on the transformer 
permits adjustments to correspond with 
actual line voltage variations from 200 to 
240 volts. A Veeder-Root Counter auto- 
matically registers operating hours. 


New Rex Moto-Mixers 


A COMPLETE new line of Rex Moto. 
Mixers and Moto-Agitators is presented 
by Chain Belt Co. of Milwaukee, Wis 
Designed to make the most of the increased 
carrying capacity of modern high-speed 
trucks, these new Rex Moto-Mixers are 
claimed to promote faster loading, mixing, 
and greater capacity; enabling users to 
mix, haul and place more yards per trip 


The dimensions of the new Rex Moto- 
Mixer drum provide shorter overall lengths 
and larger drum diameters. Another new 
feature of the Rex Moto-Mixer is the new 
no-leak Rex discharge door, maintaining 
true alignment with the drum at all times, 
and operated from the mixer or from the 
ground by a non-creeping hand-wheel 

The new Rex Moto-Mixers offer the Rex 
twin clutch transmission wherein one 
lever controls all speeds from high to low 
and in-between. Optional, at slightly 
higher cost, are the Rex pneumatic con- 
trols which give the driver finger-touch 
control of drive speeds. 

The new sizes are the Rex 2 yd Moto 
Mixer with a capacity of 104 cu ft; the 
2'/. yd with a capacity of 156 cu ft; the 
Rex 4 yd with a capacity of 208 cu ft 
the Rex 5 yd Moto-Mixer with a capacity 
of 250 cu ft; and the Rex “Metropolitan 
Special’’ with a capacity of 270 cu ft 


Excavators’ “Seeing Eye’ 


A NEW AUTOMATIC SIGNAL device, de 
signed to forewarn the excavator operator 
by an audibie signal as his bucket ap 
proaches hidden underground service 
pipes or cables, has been announced by 
Wallace & Tiernan Products, Inc., Belk 
ville, NJ. Known as the WTP Auto 
matic Pipe Anticipator, this new unit & 
recommended for use in any kind of exca- 
vation where pipes and cables may | 
countered. hed to any 


It may be attacl 

tT 
type of excavating or pushing macaim 
The Anticipator produces a continuo 


sound which increases in volume as the 
bucket of the excavator approacties 4 pipe 
or cable obstruction. 

The manufacturer states th the Pipe 
Anticipator has been subjected to mt 
sive experimental work by a lars “a 
company, uncovering more ‘a0 on 

ting 70 to 


live pipes and cables, and exca 
180 cu yds per machine per de 


VoL. IO, N 0. 9 


not 
ous! 
ing 
GP 
sha’ 
RP 
Turt 
und 
pro 
corr 
shoj 
selli 
this 
plar 
wat 


| 
: 
4 
R. 
pu 
nec 
suc 
sen 
| 
fro 
B gin 
pri 
of 
| 
| 
\ 
: 
mat 
Acomplete,up-to-date 
| | aiul 
set of texts and hand-— 
| Du 
T 
In 
chin 
f t 
| The 
y Dua 


is 


Moto- 
presented 
kee, Wis 
inc Teased 
igh-speed 
rs are 


Mixing, 
uSeTS to 
per trip 


ex Moto- 
Il lengths 
new 
the new 
intaining 
all times, 
from the 
vheel 
r the Rex 
rein one 
th to low 
slightly 
atic con- 
zer-touch 


rd Moto 
1 ft; the 
1 ft; the 
8 cu ft 
capacity 
ropolitan 


1 ft 


»» 
Eye 
vice, de 
operator 
cket ap 
service 
need by 
Belle 
P Auto 
y unit IS 
of exca- 
yy be et 
to any 
nachine 
ntimuous 
as the 
s a pipe 


the Pipe 
inten- 
utility 
n 6,00 


ng 7 


Vo , Nog 


\ Chlorinator for Under 


25 GPM 


THI » FoR chlorinator protection in 
ote water supply plant’’—private 
plies, camps, wayside restau- 


rants is being supplied by Propor- 
inc., 9 Codding St., Providence, 
with their “‘Du-Self Chlor-O-Feeder.” 
rhis ‘Du-Self Package” for Hypo- 


Chlorination is a complete unit consisting 
liustable positive displacement 
injection hypochlorite feeding 

with a visible sight feeder, and all 

necessary pulleys, belts, discharge and 
hoses, valves, hose clamps, es- 
sential spare parts, and installation and 
operating instructions. It is to be driven 
from the water pump, electric or gas en- 
gine power, and can be self installed. Its 
price of $99.00 places it within the reach 
of all small private or semi-public water 


ol an 
pre ssur' 


pump, 


suction 


supplies 


While it is unquestionably guaranteed 
for satisfactory performance on such sys- 
tems, Proportioneers emphasize the defi- 
nite limitations in the application of this 
machine. In water supply service it may 
mly be used for hypochlorite solution, 
alum or soda ash; in sewage plants only 
for hypochlorite or ferric chloride. It is 
not suitable for plants pumping continu- 
ously for over 5 hours daily, or for pump- 
ing rates of over 25 GPM or over 1,500 
GPH. It is also unsuited for drive from 
shafts of pumps attaining more than 600 
RPM or other high speed rotation. It is 
further limited to injection pressures of 
under 75 Ib per sq in. 

Proportioneers have manufactured one 
production run of these machines to check 
correct functioning and to establish the 
shop costs which make possible the low 
In this company’s opinion 
this Du-Self Chor-O-Feeder offers to every 
plant, however small, a safeguard against 
water borne disease. 


selling price 


Dual Voltage Switch for Arc 
Welders 


SON WELDER & Metals Co., 
12d St., New York, N.Y., has 
Just announced a new Dual Voltage 
»witch for installation on are welding ma- 
chines, when they must be used on either 
" two line voltages at different times. 

ice, known as the Type CH 
Switch, can be used on any 
ng AC current, provided the 
i iter are reconnectable for 
Normally, adjusting a 


THe Wr 


Inc., 60 


motor so that it will operate at a different 
line voltage requires changes which would 
take anywhere from '/; to2 hrs. With the 
switch installed, this adjustment can be 
made in less than a minute. 

The new Dual Voltage Switch has two 
main parts—a base which is mounted di- 
rectly on the machine, and a removable 
top cover which is held in place by a 
center stud and nut. Adaptation of the 
Dual Voltage Switch to different line 
voltages is simple and fast. The center 
nut is loosened and the top cover is ro- 
tated until the desired line voltage figures 
are visible, no other adjustment. 

The Standard Dual Voltage Switch is 
designed for 220-440 volts of a delta con- 
nected motor—the type used on Wilson 
Welders. Other connections, such as 
220-440 volts of Y connected motor and 
of Y delta connection (380/220) are all 
readily obtainable. 


New Small Tournapull 


COMBINING SPEED, power, and average 
capacity, R. G. LeTourneau, Inc. has 
developed its third and smallest Tourna- 
pull, Model C, for long haul dirt moving. 

Powered by a “Caterpillar’’ four cycle, 
six cylinder D-468 Diesel engine, it has a 
top speed of 13 to 15 mph, and at 1800 
rpm develops a maximum brake hp of 90. 
Two different size tires are available for 
the Model C Tournapull to meet job re- 
quirements, 21 X 24 and 18 X 24. To 
give maximum traction the entire weight 
of the engine and half of the weight of the 
Carryall Scraper and its load are placed 
on the two large pneumatic tired drive 
wheels. Steering is accomplished by inde- 
pendent operation of the two drive wheels, 
each controlled by a slow-speed, heavy 
duty, double cone clutch, using a metal lin- 
ing running in oil. 


Mated to the Model C Tournapull is 
the Model LS Carryall Scraper, with a 
struck capacity of 8.2 cu yds and a heaped 
of 11. Features, such as the crescent arch 
“A” frame, larger apron and traveling 
sheaves controlling apron are all incor- 
porated in this Carryall. The Tournapull 
and Carryall combination is a self-loading 
unit. However, to get the maximum 
operating efficiency, reduced loading time 
and increased pay yards pusher loading is 
recommended. Being a self-loading and 
self-spreading unit, it is claimed that the 
economies of tractor-scraper operation are 
extended to truck haul jobs. 

The Model C is the third Tournapull 
size now available to earthmovers. The 
first Tournapull introduced was the 
Model A. Powered by a D-1700 ‘“‘Cater- 
pillar” Diesel it operates with either NU, 
45-yd; N, 33-yd; or RU, 30-yd Carryall 
Scrapers or a 30-yd Tournatrailer. 
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DIKES AND FLOOD WALLS 


to 


ON BIG CONCRETE JOBS 
THEY'RE SAYING— 


Conn ect tcul la [ [ ey 


and Cooper s 
PINOPOLIS DAM 


For outstanding engineering projects, 
Richmond Tying Devices are univer- 
sally specified. Leading engineers 
recognize the superiority and economy 
of Richmond Ties—built-to-fit-the-job. 
With Richmond Ties on your job, you 
can be sure of: 


Better Forms— Richmond Ties, 
in safe working loads from 3,000 to 
25,000 per tie, will fit your job. They 
assure proper strength. They main- 


tain correct wall alignment. 


Faster Form Work—You can 
erect faster and strip faster with Rich- 


mond Ties. 


Lower Form Costs — Richmond 
Ties give you four money savings 

faster form-work—the most economi- 
cal ties for the job—fewer ties—and no 


charge or rental for returned working 
parts. 

Test the economies of Richmond Form 
Fifteen 
Richmond specialists will help you 


Ties on your present job. 


figure your form schedules, tie needs, 
and the lowest possible form tie costs— 
whether your job is large or small. 
Let us help you—now, without obliga- 
tion. 

SEE SWEET’S 3-51 


251 Bush Street 
Brooklyn, New York 
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Dewatering a wet job suc- 
cessfully requires a skill born 
of experience. Moretrench 
has had fifteen years of it. 
That, plus the best wellpoint 
equipment on the market en- 
ables us to say: 


“Dry results are guaranteed 
on every Moretrench job.” 


Our 92 page catalog tells you 
all about it. Send for your 
copy today. 


MORETRENCH 


CORPORATION 


West and Cedar Streets 
New York 


SAE” arc welding generator used on the 
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400-Amp Diesel Arc Welder | 


THE APPLICATION of gasoline engine 
starting on Diesel driven arc welders, an- 
nounced previously on a 300-amp unit by 
The Lincoln Electric Co., Cleveland, 
Ohio, has been extended to include a 400- 
amp model. 

According to reports, the Diesel welder 
cuts fuel costs 33% to 86%, with total 
savings as high as 40¢ per hr. The gasoline 
starting engine is a small auxiliary 
mounted above the Diesel, and is started 
by means of a hand crank. A belt drive, 
engaged by means of a clutch, connects the 
starting engine to the Diesel. Starting in 
extremely cold weather is facilitated by 
having the cooling system of the small 
starting engine connected into the cooling 
system of the Diesel. 


Of 400-amp capacity, the “Shield Arc 


new Diesel welder is equipped with ‘dual 
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“COMMERCIAL” 
METHODS 


of tunneling — described in 
booklet—every engineer interested 
in tunnel design should have it— 
Drop us a card. 


THE COMMERCIAL SHEARING 


AND STAMPING 
YOUNGSTOWN, OHIO 


continuous control,’ other features are: 
extra wide welding range; independent ex- 
citation; laminated magnetic circuit; high | 
capacity; high efficiency; cool operation; 
all-purpose meter; and arc welded steel 
drip-proof construction. 


The LENS 
that assures PRECISION 


For either qualitative or quantitative 
photo-elastic analysis, perfection in the 
projection lens system is of major 
importance, 


In our new model polariscopes of 444° & 64” 
clear aperture, the parallel beam is collected 
by a rear element and condensed through a 
three component lens of the Cooke system. 
In the new larger units (8'4° and 10” aper- 
ture) a four component lens of the Omnar 
system is used fn both cases, the image ts 
sharp throughout the field, free of aberration 
astigmatiam, and distortion 
Literature of new model polariscope 
now available. 


POLARIZING INSTRUMENT CO. 
630 Fifth Ave., New York, N. Y. 


New | Yard Shovel 


A NEW, POWERFUL | to 1'/, yd converti- 
ble shovel-dragline-crane, Model LS-100, 
is announced by Link-Belt Speeder Corp., 


301 West Pershing Road, Chicago, III. 


The machine is controlled by easy- | 
throw levers and equipped with. a new 
type of clutch, said to produce results 
not before attained by friction clutches. 
Further features are: fully enclosed travel 
brakes controlled from cab; fully enclosed 
traction gears running in oil; a 72 in. | 


diam. machine-finished roller-path turn- | 


table with patented, self-aligning rollers; 


anti-friction bearings throughout; free 


floating center-pin bearings; and welded | 
. . 
steel design for strength and resistance to 


shock loads and to provide positive align- 

ment of machinery parts. The engine isa | 


heavy-duty industrial type; gasoline or 
Diesel. Track shoes are 24 in. standard 
(30 in. optional); crawlers are smooth, self- 


cleaning and perfect guiding. 


The machine may be quickly converted 
from one excavating or handling attach- 
ment to another, without mechanical al- 
teration. Complete details of the LS-100 
may be obtained from the manufacturer. 


When you hire men why gamble on 
the “‘best-you-can-get”’ from a lim- 
ited local Market? This nation-wide 
non-profit employment service can 
help you to select the right man 
from our files of over 5000 trained 
professional applicants. Corre- 
spondence, references and all ar- 
rangements are handled confiden- 
tially for you. Write to your near- 
est office for complete information. 


engineering societies 


PERSONNEL service 


CHICAGO NEW YORK 
205 W. Wacker Drive 29 W. 39th Street 
DETROIT SAN FRANCISCO 
Hotel Statler 57 Post Steet 
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